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niiugliam. 

1901  Cheatle,  G.  Lenthal,  117,  Harley  Street,  W. 

1879  Cheyne,  William  Watson,  C.B.,M.B.,  CM.,  F.U.S.,75,  Harley  street, 
W.     C  1885-7.     (M.G.C.  1890-6.     V.-P.  1892-3.     P.  1899—1902.) 

1902  Childs,  Christopher,  M.D.,  D.P.H.,  10,  Manchester  square,  W. 

1873  CiilSHOLM,  Edwin,  M.D.,  44,  Rosslyn  gardens,  Darlinghurst,  near 
Sydney,  New  South  Wales  [care  of  Messrs.  Dawson,  121,  Cannon 
street,  E.C]. 

1865  CHURCH,  Sir  William    Selby,    Bait.,  K.C.B.,   P.R.C.P.,  130,  Harley 

street,  W.     (M.G.C.  1869-74.     C  1871-3.     V.-P.  1894-6.) 
1868  CHURCHILL,    Frederick,    M.D.,    4,   Cranley   gardens.    Queen's    gate, 
S.W. 

1898  Churton,  Thomas,  M.D.,  35,  Park  square,  Leeds. 

1861  CLAPTON,  Edward,  M.D.,  Towercroft,  41,  Elthani  road.  Lee,  S.E. 

1872  Claek.  Andeew,  71,  Harley  street,  W. 

1886  Clark,  Francis  William,  M.B.,  Victoria,  Hong  Kong. 

1885  Clarke,  John  Michell,  M.D.,  28,  Pembroke  road,  Clifton,  Bristol. 
1881  Clarke,  W.  Hruce.  M.l?.,  51,  Harley  street,  W.     (C  1892-4.) 

1899  Cleveland,  Arthur  John,  M.D.,  45,  Shooter's  Hill  road,  Hlackheath 

Park,  S.E. 
1875  GLUTTON,  Heney    Hugh,   M.A.,   2,   Portland   place,   W.     (C.  1S84-6. 
M.G.C.  1889-94.     V.-P.  1892-3.) 


XII 

Elected 
1865  Coates,  Chaeles,  M.D.,  10,  Circus,  Bath, 

1892  Cole,  Robert  Henbt,  M.D.,  Moorcroft,  Hillingdon,  Uxbrulge. 
1886  Collier,  William,  M.D.,  High  street,  Oxford. 
1888  Collins,  Sir  William   Job,  M.D.,  M.S.,  1,  Albert  terrace,    Regent's 

park,  N.W. 
1878  CoLLTNS,  R.  T.  Poole,  Kingsley,  Lingfieldroad,  Wimbledon,  S.W. 
1888  Colman,  Walter  Stacy,  M.D.,  9,  Wimpole  street,  W. 
1882  COLQTTHOUN,  Daniel,  M.D.,  Dunedin,  New  Zealand. 
1896  Connell,  W.  T.,  M.D.,  Kingston,  Canada. 

1891  Cook,  Herbert  G.  Graham,  M.D.,  22,  Newport  road,  Cardiff. 

1858  Cooke,  R.  T.  E.  Barrington,  15,  St.  Nicholas  cliff,  Scarborough,  York- 
shire. 
1866  Coombs,  Rowland  Hill,  M.D.,  Mill  street,  Bedford. 

1892  Cooper,  C.  Dudley, 

1903  Cooper,  Percy  Robert,  M.D.,  B.Sc,  Glenthorne,  The  Downs,  Bowdon, 

Cheshire. 
1900  Corner,  Edred  Moss,  M.B.,  28,  Harley  House,  Regent's  Park,  N.W. 
1899  Corner,  Harry,  M.D.,  Brook  House,  Southgate,  N. 

1876  Cottle,  Wyndham,  M.D.,  39,  Hertford  street,  W. 
1861  COUPER,  John,  80,  Grosvenor  street,  W.     (C.  1870-2.) 

1873  COUPLAND,  Sidney,  M.D.,  16,  Queen  Anne  street,  W.    (M.G.C.  1882-6. 

C.  1878-81,  1889-91.     S.  1886-8.     V.-P.  1892-3.     T.  1894—1903.) 
1897  Ceawfued,  Raymond  H.  P.,  M.D.,  75 ,  Harley  street,  W.     (C.  Com.  Sect. 

A,  1902—.) 
1884  Crichtojt,  George,  M.D.,  96,  Earl's  Court  road,  W. 
1873  Cripps,  William  Harrison,  2,  Stratford  place,  W.     (C.  1883-5.     V,-P. 

1893-4.) 

1877  CROCKER.  Henry  Radclipfe,  M.D.,  121,  Harley  street,  AV.    (C.  1887-9. 

V.-P.  1897-9.) 
1886  Crookskakk,  Edgar,  M.B.,  Saint   Hill,  East  Grinstead,  Sussex.     (C. 

1890-3.     V.-P.,  1900-2.) 
1875  Cross,  Francis  Richardson,  5,  The  Mall,  Clifton,  Bristol. 
1889  Cuff,  Robert,  M.B.,  1,  The  Crescent,  Scarborough. 
1871  Cdmberbatch,  A.  Elkin,  80,  Portland  place,  \V. 
1893  Curtis,  Henry  Jones,  M.D.,  152,  Harley  street,  W. 


1884  Dakin,  \V.  Radford,  M.D.,  B.S.,  8a,  Grosvenor  street,  Grosvenor  square, 

W. 
1883  Dalton,  Norman,  M.D.,  4,  Mansfield  street,   W.     (C.  Com.  Sect.  A, 

1901-3.) 
1873  Davidson,  Alexander,  M.D.,  2,  Gambier  terrace,  Liverpool. 
1883  Davis,  Edwin  Harry,  West  Hartlepool. 
1859  Davis,  Francis  William,  R.N. 
1879  Davy,  Henry,  M.D.,  29,  Southernhay,  Exeter. 
1894  Dawson,  Beetband,  M.D.,  110,  Harley  street,  W. 
1899  Dban,  Geohoe,  M.D.,  The  Jenuer   Institute   of   Preventive  Medicine, 

Queensberry  Lodge,  Aldenham,  Herts. 


Xlil 

Elected 
1889  Dean,  Hknry  Percy,  M.B.,  M.S.,  69,  Harley   street,  W.     (C.  1900— 

1901.) 

1899  De  Ciiazal,  Edmond  Lucien,  M.D.,  Port  Louis,  Mauritius. 

1887  Delepine,    Shekidan,  M.B.,  CM.,   Owens   College,  Manchester.      (C. 

1899-1901.) 
1880  Dent,  Clinton  T.,  61,  Brook  street,  W. 

1871  Dickinson,  Edward  Harriman,  M.A.,  M.D.   Address  uucomnnmieated. 
1858  DICKINSON,  William  Howship,  M.D.,  9,  Chesterfield  street,  W.     (C. 

1866-8.     S.  1869-71.     V..  P.  1872-4.     P.  1889-90.) 
1890  DICKINSON,  William  I>ee,  M.D.,  9,  Chesterfield  street,  W. 

1900  Dixon,  W.  E.,  M.I).,  28,  Benson  road.  Forest  Hill,  S.E. 

1872  Diver,   Ebenezer,  M.D.,  7,  PittviUe  terrace,  Stanshaw   road,   Ports- 

mouth. 
1872  DoRiN,  Alban  Henry  Griffiths,  9,  Granville  place,  W.     (C.  1882-4. 

V.-P.  1894-6.) 
1893  DowsoN,  Walter,  M.D.,  Newcome,  Stanley  road,  Sutton,  Surrey. 
1877  Drake-Buockman,  Edward  F.,  14,  Welheck  street,  W. 
1880  Dreschfeld,    Jouus,  M.D.,  3,  St.   Peter's  square,  Mancliester.       (C. 

1896-9.) 
1896  Drew,  Douglas,  M.B.,49,  Devonshire  street,  Portland  place,  W. 
1893  Drysdale,  John  Hannah,  M.D..  11,  Devonshire  place,  W. 
1865  DUCKWORTH,  Sir  Dyce,  M.D.,  LL.D.,  11,  Grafton  street,  Bond  street, 

W.     (C.  1877.) 
1847  DUDGEON,  Robert  E.,  M.D.,  22,  Carlton  hill,  St.  John's  Wood,  X.W. 
1902  Dudgeon,  L.  S.,  6,  Powis  grardeus,  Bayswater,  W. 
1871  Dukes,  Clement,  M.D.,  B.S.,  Sunnyside,  Rugl)y. 
1877  Dunbar,   J.    J.    MacWhirter,   M.D.,   Hediugham    House,    Claphan. 

common,  S.W. 
1877  Duncan,  Andrew,  M.D.,  24,  Chester  street,  Grosvenor  place,  S.W. 
1889  Duncan,  John,  M.D.,  St.  Petersburg. 
1884  Dunn.  Louis  Albert,  M.B.,  M.S.,  51,  Devonsliire  street,  Portland  place, 

VV. 
1879  DuKUAM,  Frederic,  M.B.,  52,  Brook  street,  W. 

1899  Eastes,  George  Leslie.  M.B.,  B.Sc,  35,  Gloucester  terrace,  W. 
1901  Eastwood,  A.,  M.D.,  Tuberculosis  Commission,  Stansted,  Essex. 
1893  Fccles,  William  McAdam,  M.S.,  124,  Harley  street,  W. 
1892  Eddowes,  Alfred,  M.D.,  28,  Wimpole  street,  W. 

1880  EDMUNDS,  Walter,  M.C,  2,  Devonshire  place,  Portland  place,  W. 
(C.  1892-4.     C.  Com.  Sect.  C,  1901-2.) 

1882  Edwards,  F.  Swinford,  55,  Harley  street,  W. 
1889  Elam,  William  Henry,  New  Barnet,  Herts. 

1883  Elder,  George,M.D.,  17,  Regent  street,  Nottingham. 

1S67  Ellis,  James,  MJ).,  Cohurg  street,  Fratton,  Portsmouth,  and  Cali- 
fornia. 

l'.)02  Emanuel,  Joseph  Geokok,  M.B.,  B.S.,  B.Sc,  47,  Newhall  street,  Bir- 
mingham. 

1902  Emery,  Walter  d'Este,  M.D.,  111,  Harley  street,  W. 


XIV 

Elected 

1863  Engelmann,  George  Julius,  M.D.,  A.M.,  33G,  Beacon  street,  Boston, 

Mass.,  U.S.A.- 

1875  Evans,  Julian  Augustus,  A.M.,  M.I).,  123,  Finborough  road,  Rcdclifle 

square,  S.W. 
1894  EvARS,  AViLLMOTT  H.,  M.D.,  B.S.,  B.Sc,  2,  Upper  Wimpole  street,  W. 

1879  Eve,  Frederic  S.,  125,  Harley  street,  W.    (M.G.C.  1881-94.  C.  1885-7. 

V.-IM895-7.) 

1876  EwART,  James  Cossar,  M.B.,  CM.,  F.R.S.,  School  of  Medicine,  Edin- 

burgh. 
1881  EwART,  Sir  Joseph,  M.D.,  Bewcastle,  Uvke  road,  Brighton. 

1877  EWART,  William,  M.D.,  33,  Curzon  street,  W.     (C.  1889-91.) 
1859  Ewens,  John,  17,  Redhmd  Grove,  Bristol. 

1887  Eyles,  Charles  Henrt,  Gold  Coast  Colony. 

1897  Eyre,   John    VV.    H.,    M.D.,    The    Bacteriological   Laboratory,    Guy's 
Hospital,  S.E. 

1889  Fairbank,  Frederick  Rotston,  M.D.,  Hillside,  Westcott,  Dorking. 
1894  Fawcett,  John,  M.D.,  26,  St.  Thomas's  street,  S.E.     (C.  Com.  Sect.  A, 

1902—.) 
1872  Fenn,  Edward  L.,  M. D.,  Nayland,  Colchester. 
1902  Fennell,  Charles  Henry,  M.A.,  M.B.,   Dareuth    Asylum,   Dartford, 

Kent. 
1872  Fenwick,  John  C.  J.,  M.I).,  Long  Framlington,  Morpeth. 

1892  Fenwick,  W.  Soltau,  M.D.,  29,  Harley  street,  VV. 

1885  Fere,  Charles,  M.D.,  Medecin  de  Bicetre;    Boulevard  St.  Michel    37, 

Paris. 
1897  Fisher,  Theodore,  M.D.,  25,  Pembroke  road,  Clifton,  Bristol. 

1893  Fletcher,  H.  Morley,  M.A.,  M.D.,  B.C.,  98,  Harley  street,  VV.     (C. 

Com.  Sect.  A,  1903—.     S.  Sect.  A,  1901-3.) 
1872  Forbes,  Daniel  Mackay,  5,  Bedford  place,  Croydon. 
1866  Foster,    Sir  Balthazar    Walter,    M.D.,  M.P.,  30,  Grosvenor  road. 

Westminster. 
1891   FouLERTON,  Alexander  Grant  Russell,  Bacteriological  Laboratory, 

Middlesex-  Hospital,  W.    (C.  1900—1901.    C.  Com.  Sect.  B,  1903—. 

S.  Sect.  B,  1901-3.) 

1880  Fowler,  James   Kingston,  M.A.,   M.I).,  35,    Clarges  street,  W.    (C. 

1887-8.) 

1878  Fox,  Thomas  Colcott,  B.A.,  M.B.,  14,  Harley  street,  W.     (C.  1892-4.) 
1902  Fbemlin,  H.  Stuart,  Government  Lymph  Laboratory,  Chelsea  Bridge, 

S.W. 
1896  Fretbergeb,  Ludwig,   M.I).,  41,  Regent's  park  road,  N.W.     (C.  Com. 

Sect.  A,  1902-3.) 
1891  Fbipp,  Alfred  Downing,  C.B.,  M.V.O.,  M.S.,  19,  Portland  place,  W. 

1864  Fkodsham,  John  Mill,  M.D.,  Streatham,  S.W. 
1899  FORTH,  Karl,  M.I).,  39,  Harley  street,  W. 

1894  Furnivall,  Percy,  28,  Weymouth  street,  Portland  place,  W. 

1893  Fyffe,  William  Kington,  M.B.,  1,  Boullcott  street,  Wellington,  New 
Zealand.  - 


XV 

Elected 
1880  Gabbett,  Henry  Singer,  M.D.,  8,  Cbiswick  place,  Eastbourne. 
1858   Gairdner,  Sir  William   Tennant,  K.C.U..  M.I).,  LL.D.Edin.,  F.R.S., 

32,  George  square,  Edinburgli.     (V.-P.  1891-2.) 
1890  Galloway,  James.  M.A.,  M.D.,  54,  Harley  street,  W.  (C.  1899-1902. 

Com.  Sect.  A,  1901-2.) 
1870  Galton,  John  H.,  M.D.,  Sylvan  road,  Upper  Norwood,  S.E. 
1846  GARROD,  Sir  Alfred  Baring,  M.D.,  F.R.S.,  10,  Harley  street,  W.     (C. 

1851.     V.-IMS63-5.) 

1892  Garrod,  Archibald    Edward,   M.D.    (Hon.    Secretary,  Sect.   D), 

9,  Chaudos  street.  Cavendish  square,  W.     (C.  1898—1901.     S.  Sect. 
D,  1901—. 

1879  Garstang, Thomas  Walter  H ARROPP,Englefield, Delamer  road,  Bowdon. 
1872  Garton,  William,  M.U.,  Inglewood,  Aughton,  near  Orniskirk,  Lanca- 
shire. 

1902  Gask,  G.  E.,  M.B.,  45,  Weymouth  street,  W. 

1880  GiBBES,  Heneage,  M.B.,  University  of  Michigan,  Ann  Arbor,  Michigan, 

U.S.A. 
1853  GIBBON,  Septimus,  M.D.,  39,  Oxford  terrace,  Hyde  park,  W. 
1878  Gibbons,  Robert  A.,  M.D.,  29,  Cadogan  place,  S.W. 

1893  Gibbs,  Charles,  48,  Queen  Anne  street,  W. 

1872  Gilbart-Smith,  Thomas,  M.D.,  68,  Harley  street,  W. 
1876  Gill,  John,  M.D.,  30,  West  mall,  Clifton,  Bristol. 

1881  Glynn,  Thomas  Robinson,  M.D.,  62,  Rodney  street,  Liverpool. 

1898  Goadby,  Kenneth Weldon,  21,  New  Cavendish  street,  Portland  place,W. 

1873  Godlee,  Rickman  John,  M.B.,  M.S.,  19,  Wimpole  street,  W.   (M.G.C. 

1875-84.     C.  1877-80,  1891-2.     S.  1887-9.     V.-P.  1893-4,  1902—. 

Chairman,  Sect.  A.) 
1878  GoLDiNG-BiRD,  Cuthbert  H.,  M.B.,  B.S.,  12,  Queen  Anne  street,  W. 

(C.  1885-7.     V.-P.  1894-6.) 
1902  GooDBODY,  Francis  Woodcock,  M.D.,  6,  Chandos  street,  W. 
1871  Goodhart,  James  Frederic,  M.D.,  25,  Portland  place,  W.     (M.G.C. 

1874-86.     C.  1876-8,  1886-8,     S.  1883-5.     V.-P.  1892-3.) 

1894  Gossage,  Alered  Milne,  M.B.,  B.Ch.,  54,  Upper  Berkeley  street,  W. 
1875  Gould,  Alered  Pearce,  M.S.,  10,  Queen  Anne  street,  W.     (C.  1883-5. 

V.-P.  1898-1900.) 
1870  GowERS,  Sir  William,  M.D.,  F.ll.S.,  50,  Queen  Anne  street,  W.      (C. 

1878-9.    V.P.  1896-7.) 
1888  Grant,  J.  Dundas,  M.A.,  M.D.,  CM.,  18,  Cavendish  square,  W. 
1900  Green,  Alan  B.,  M.A.,  M.D.,  B.C.,  31,  Cheyne  court,  Chelsea,  S.W. 

1895  Green,  Charles  David,  M.D.,  The  Ferns,  South  street,  Romford.     (C, 

1000-2.     Com.  Sect.  A,  1901-2.) 

1867  Green,  T.  Hknry,  M.D.,  74,  Wimpole  street,  W.  (JI.G.C.  1869-83. 
C.  1871-3, 1878-9.     S.  1875-6.     V.-P.  1886-8.) 

1873  Greenfield,  William  Smith,  M.D.,  B.S.,  7,  Heriot  row,  Edinhur;.;h. 
(M.G.C.  1874-81.     C.  1877-80.     V.-P.  1893-4.) 

1886  Gkbves,  Edwin  Hyla,  M.D.,  Ptodncy  House,  Suffolk  road,  Bourne- 
mouth. 


XVI 

Elected 
1887  GRiFfiTHS,  Joseph,  M.D.',  CM.,  63,  Trumpington  street,  Caiubridge. 
1876  GuiFFiTHS,  Thomas  D.,  M.D.,  Hearne  Lodge,  Swansea. 

1900  Geube,  Karl,  M.D.,  Neueuahr,  Germany. 
1899  Grubeb,  U.,  M.D.,  67,  Wimpole  street,  VV. 

1902  GRiJNBAUM,  O.  V.  F.,  M.B.,  B.C.,  30a,  Wimpole  street,  W. 

1887  Habrkshox,  Samuel  Herbert,  M.D.,  88,  Harley  street,  W.    (C.  Com. 

Sect.  A,  1902—.) 
1851  HACON,  E.  Dennis,  269,  Mare  street.  Hackney,  N.E.     (C.  1872.) 

1892  Hadlet,  Wilfred  James,  jM.I).,  58,  Harley  street,  W. 
1882  Haig,  Alexander,  M.D.,  7,  Brook  street,  \V. 

1899  Hall,  Arthur  J.,  M.B.,  ZA2,  Glossop  road,  Sheffield. 

1901  Halliburton,    William    Dobinson,   M.D.,   F.R.S.,   Church    Cottage, 

17,  Mnrvlebone  road,  W.     (V.-P.,  Chairman  Sect.  D.) 
1894  Hallidie,  Andrew  Hallidie  Smith,  M.B.,  50,  Xoord  street,  Johannes- 
burg. 
1886  Hamilton,  David  James,  M.B.,  41,  Queen's  road,  Aberdeen. 

1890  Hanufield-Jones,  Montagu,  M.D.,  35,  Cavendish  square,  W. 
1886  Handford,  Henry,  M.D.,  6,  Regent  street,  Nottingliam. 

1902  Handley,  William  Sampson,  M.S.,  M.D.,  41,  Devonshire  street,  W. 

1891  Hankin,  E.  H.,  Agra,  India. 

1882  Harbinson,  Alexander,  M.D.,  County  Lunatic  Asylum,  Lancaster. 

1893  HARLEY,  Vaughan,  M.D.,  25,  Harley  street,  \V.     (C.  Com.  Sect.  D, 

1901—.) 
1902  Harman,  Nathaniel  Bishop,  B.A.,  M.B.,  Middlesex   Hospital,   W. ; 

and  34,  Queen  Anne  street,  W. 
1901  Harmer,  W.  D.,  The  Warden's  House,  St.  Bartholomew's  Hospital,  E.C. 
1879  Harris.  Vincent  Dormer,  M.D.,  22,  Queen  Anne  street,  W. 

1891  Haslam,  William  F.,  54,  Xewhall  street,  Birmingliam. 

1899  Hawkes,  Claude  So.merville,  Glencairn,  Wickham  terrace,  Brisbane, 

Queensland,  Australia. 
1886  Hawkins,  Francis  Henry,  M.D.,  73,  London  street.  Heading. 
1890  Hawkins,  Herbert  Pennell,  M.D.,  56,  Portland  place,  W.     (C.  1898 — 

1901.) 
185S  HEATH,  Christopher,  36,  Cavendish  square,  W.     (C.  1866-7.      V.-P. 

1879-81.) 

1900  Heaton,  Charles,  Westgate-on-Sea,  Thanet,  Kent. 

1892  Heaton,  George,  M.B.,  B.Ch.,  47,  Ncwhall  street,  Birmingham. 

1881  Hebb,    Richard   G..  M.A.,  M.D.,   9,  SuHolk  street,  S.W.      (M.G.C. 

1891-1900.     C.  1891-3.     1898—1901.     S.  1896-7.) 
1884  Hebbert,  Charles  Alfred,  care  of  C.  Baylor,  7,  Water  street,  Boston, 

U.S.A. 

1901  Hedin,  Sven  Gustav,  M.D.,  Jenner  Institute  of  Preventive  Medicine, 

Chelsea  bridge,  S.W.     (C.  Com.  Sect.  D,  1901  —  .) 
1879  Henderson,  George  Courtenay,  M.D.,  Kingston,  Jamaica,  West  Indies. 
1869  Hensley,  Philip  J.,  M.D.,  4,  Henrietta  street,  W. 
1884  Herkingham,   Wilmot  Parker,   M.D.,  40,  W^impole  street,   W.      (C. 

1894-7.) 


XVII 

Elected 

1902  Hewitt,  H.  E.,  M.D.,  Westminster  Hospital,  S.W. 

1892  Hewlett,  Richakd  Tannee,  M.D.,  Biicteriolcgioal  Laboratory,  King's 

College,  Strand,  W.C.     (C.  Com.  Sect.  B,  1902—.) 
1897  HrcHENS,  Peverell  S.,  M.B.,  B.Ch.,  45,  Sheep  street,  Northampton. 
1900  HiLLiEE,  William  Thomas,  llougemout,  Beaeousfield  road,  St.  Albans. 

1903  Hobday,  F.,  27,  Lower  Phillimore  place,  Kensington,  W. 

1880  HoBSON,  John  Moeeison,  M.D.,  Gleudalough,  Morland  road,  Q-oydon. 
1854  HOLMES,  Timothy,  6,  Sussex  place,  Hyde  park,  W.     (C.  1862-3.     S. 

1884-7,     C.  1868.     V.-P.  1869-71.) 
1878  Hood,  Donald  William  Chaeles,  M.D.,  43,  Green  street.  Park  lane.W. 

1864  Hood,  Whaeton  P.,  M.I).,  11,  Seymour  street,  W. 

1895  Hopkins,  Feedeeick  Gowland,  M.B.,  New  Museums,  Cambridge.     (C. 

1899—.     Com.  Sect.  D,  1901.) 

1900  HoEDEE,  Thomas  J.,  M.D.,  B.Sc,  141,  Harley  street,  W. 

1897  HoENE,  Waltee  J.,  M.B.,  27,  New  Cavendish  street,  Portland  place,  W. 

1883  HoESLEY,  Sir  Victob,  M.B.,  B.S.,  F.R.S.,  25,  Cavendish  square,  W.     (C. 

1888-9.     V.-P.  1900-1902.) 

1896  Houton-Smitii,  Peecival,  M.D.,  B.C.,  19,  Devonshire  street,  W. 
1880  HOVELL,  T.  Maek,  105,  Hariey  street,  W. 

1893  Howaed,  Robeet  Jaeed  Bliss,  M.D.,  31,  Queen  Anne  street,  W. 
1875  HowsE,  Sir  Heney  Geeenway,   M.S.,  59,  Brook  street,  W.      (M.G.C. 

1876-84.     C.  1878-81.) 
1856  HUDSON,  John,  M.D.,  11,  Cork  street,  W. 

1874  Humphbeys,  Heney,  M.D.,  St.  Mary  Church  road,  Torquay. 

1897  Hunt,  E.  L.,  c/o  King,  King,  and  Co.,  Bombay. 

1897  Hcnt,  Geoege  B.,  M.D.,  47,  Albemarle  crescent,  Scarborough. 
1888  Hunter,  William,  M.D.,  103,  Harley  street,  W.     (C.  1897-1900.) 

1852  HUTCHINSON,  Jonathan,  F.R.S.,  15,  Cavendish  square,  W.    (C.  1856-9. 

Y.-P.  1872-3,  1881-3.     P.  1879-80.) 

1901  Hutchison,  Robeet,  M.D.,  22,  Queen  Anne  street,  W. 

1884  HuTTON,  Henry  Richmond,  M.B.,  8a,  St.  John  street,  Manchester. 

1880  Ingeam,  Eenest  Fortescue,  Newcastle,  Natal,  S.  Africa. 

1886  Jackson,  Aethue  Molyneux,   M.D.,   Kent  County"  Asylum,  Barming 
Heath,  Maidstone. 

1865  Jackson,  J.  HuoHLiNGS,  M.D.,  F.R.S.,  3,  Manchester  square,  W.     (C. 

1872-3.     V.-P.  1888-9.) 

1875  Jalland,  William  Hamebton,  St.   Leonard's  House,  Museum  street, 

York. 
1897  James,  Geoege  T.  B.,  Carlisle  mansions,  Victoria  street,  S.W. 
1888  James,  James  Thomas,  M.D.,  30,  Harley  street,  W. 

1853  Jardine,   John   Lee,    IJraydell   Lodge,    Wivelsfield,     near    Hay  wards 

Heath. 
1897  JENNER,  Louis,  M.B.,  4a,  Hloomsbury  square,  W.C. 

1881  .Jknmnos,  William  Oscar,  M.D.,  74,  Avenue  Marcean,  Paris. 

1866  .Ikssoi',  Thomas  IiICHARD,  31,  Park  scpiare,  liceds. 
1878  Johnson,  Arthur  Jukes,  Yorkvillc,  Ontario,  Canada. 


XVIJI 

Mlectecl 
1876  Johnson,  Chaeles  Henry,  Wiuton  House,  Basingstoke,  Hants. 
1901  Johnson,  Edward  Angas,  M.B.,  B.S.,  St.  Catharine's  Prospect,  South 

Australia. 
1888  Johnson,  Raymond,  M.B.,  B.S.,  11,  Wimpole  street.  Cavendish  square, 

W.    (C.  1896-9.) 
1899  Jonas,  Herbert  C,  M.D.,  Bear  street,  Barnstaple. 
1853  JONES,   Sydney,   M.B.,  8a,    Xew  Cavendish   street,    W.     (C.    1864-6. 

V.-P.  1886-7.) 
1888  Jones,  Talfourd,  M.B.,  St.  Davids,  1,  Lascelles  terrace,  Eastbourne. 
1862  JONES,  Thomas  Ridge,  M.D.,  4,  Chesham  place,  S.W.     (C.  1882-4.) 

1898  Keep,  Arthur  Corrie,  M.l).,  M.C.,  14,  Gloucester  place,  W. 

1867  Kelly,  Charles,  M.D.,  Ellesmere,  Gratwieke  road.  Worthing,  Sussex. 
(M.G.C.  1872-4.     C.  1874.) 

1897  Kelly,  Charles  E.  M.,  M.D.,  Witney,  0.\on. 

1901  Kelynack,  T.  N.,  M.D.,  120,  Harley  street,  W. 

1859  Kiallmark,  Henry  Walter,  5,  Peuibridge  gardens,  W.     (C.  1875-6.) 

1882  KiDD,  Percy,  M.D.,  60,  Brook  street,  W.     (C.  1889-91.) 

1871  King,  Robert,  M.B.,  Boyfield  House,  Moulton,  Spalding,  Lincoln- 
shire. 

1852  KINGDON,  J.  Abernethy,  6a,  Princes  street.  Bank,  E.C. 

1901  Klein,  Edward  Emanuel,  M.D.,  F.R.S.,  Harewood,  Riversdale  gardens, 

Twickenham  Park,  Twickenham.    (V.-P.,  Chairman,  Sect.  B,  1901—.) 

1902  KoENiG,  Rene  Paul,  M.U.,  42,  Welbeck  street,  W. 

1888  Kynsey,  Sir  William  Raymond,  K.C.M.G.,  Oriental  Club,  Hanover 
square,  AV.      [Travelling.] 

1903  Lakin,  Charles  Ernest,  M,B.,  Middlesex  Hospital,  W. 

1878  Lancereaux,  Etienne,  M.D.,  44,  Rue  de  la  Bienfaisance,  Paris. 

1882  Lane,   William  Arbuthnot,  M.B.,  M.S.,  21,  Cavendish  square,   W. 

(C.  1891-3.) 
1869  Laecher,    O.,   M.D.Par.,  97,   Rue   de  Passy,   Paris.      [M.  Kliensieck, 

Libraire,  Rue  de  Lille  11,  Paris,  per  Messrs.  Longmans.] 
1884  Larder,  Herbert,  Whitechapel  Infirmary,  Yallance  road,  N.E. 
1897  Latham,  Arthur  C,  M.D.,  44,  Brook  street,  W. 

1873  Latham,  Peter  Wallwoek,  M.D.,  17.  Trumpington  street,  Cambridge. 
1876  Law,  William  Thomas,  M.D.,  32,  Weymouth  street,  Portland  place, 

W. 

1853  Lawrence,  Henry  John  Hughes,  Picton  House,  Llandowror,  St. Clears. 

(C.  1873-5.) 

1892  Lawrence,  Thomas  William  Pelham,  M.B.,  12,  North  hill,  Highgate, 

N.     (C.  Com.  Sect.  A,  1901-3.) 

1893  Lawson,  Arnold,  M.D.,  12,  Harley  street,  W, 

1859  Lawson,  George,  12,  Harley  street,  W.     (C.  1870-1.     V.-P.  1884-5.) 

1879  Latcock,  George  Lockwood,  M.B.,  Melbourne,  Victoria,  Australia. 
1891  Lazarus-Barlow,    Walter  Sydney,  M.D.,  Cecil  House,  Cavendish 

road,  Sutton,  Surrey.     (C.  Com.  Sect.  C,  1901 — .) 


XIX 

Elected 

1901  Leatiies,  JoHX  Berksfoed.M.R.,  10,  Piii-k  mansions, Battersea  pai'l:,S.W. 
1875  Lediahd,    Hexiit    Ambrose,   M.l).,  35,   Lowtlier   street,  Carlisle.     (C. 

1S97-1900.) 
1877  LEES,  David  B.,  M.I).,  22,  Weymouth  street,  W.     (C.  1890-2.) 

1867  Lees,  Joseph,  M.I).,  21,  Brixton  road,  S.W. 

1877  Leeson,  John  Rttdd,  M.D.,  CM.,  6,  Clifdcn  road,  Twickenham. 

1868  Legg,  John  Wickham,  M.D.    (Travelling.)     (C.  1874-5.) 

1902  Legg,  Thomas  Terct,  M.B.,  141,  Harley  street,  W. 
1892  Leith,  Robeet  Fraser  Caldie,  M.B.,  CM.,  B.Se. 

1892  Iieudet,  Robert,  72,  Rue  de  Bellechasse,  Paris,  France. 
1897  Lister,  Thomas  David,  50,  Brook  street,  W. 

1895  Little,  Ernest  Graham  Gordon,  M.D.,  61,  Wimpole  street,  W. 

1889  Little,  John  Fletcher,  M.B.,  32,  Harley  street,  W. 

1862  LITTLE,  LoxJis  S.,  31,  Grosvenor  street,  W. 

1896  LiTTLEWooD,  Harry,  25,  Park  square,  Leeds. 
1874  LiVEiNG,  Edward,  M.D.,  52,  Queen  Aune  street,  W. 

1863  LIVEING,  Robert,  M.D.,  11,  Manchester  square,  W.     (C.  1876.) 

1881  Lubboce,  MoNTAGr,  M.D.,  19,  Grosvenor  street,  W, 

1897  Lucas,  Albert,  9,  Easy  row,  Birmingham. 

1873  Lucas,  R.  Clement,  M.H.,  B.S.,  50,  Wimpole  street,  W.  (C 
188.3-5.) 

1879  LuNN,  John  Reuben,  St.  Marylebone  Infirmary;  Racklinm  street.  Lad- 
broke  grove  road,  W.     (C  1897-1900.) 

1887  Lyon,  Thomas  Glovek,  M.D.,  1,  Victoria  square,  S.W. 

1893  xVIcFadyean,    John,   M.B.,   Royal    Veterinary    College,  Great    College 

street,  N.W.     (C  1899—.     Com.  Sect.  B,  1901—.) 
1896  Macfadyen,  Allan,  M.D.,  B.Sc,  Jenner  Institute  of  Preventive  Medi- 
cine, Chelsea  gardens,  S.W.      (C  1900-3.     Com.  Sect.  B,  1901-3.) 
1899  McGavin,  Lawrie  H.,  6,  Mansfield  street,  Cavendish  square,  W. 

1882  Mackenzie,  Frederic  Morell,  29,  Hans  place,  S.W. 

1885  Mackenzie,  Hector  William  Gavin,  M.A.,  M.D.,  34,  Upper  Brook 

street,  Grosvenor  square,  W.      (C  1895-7.) 
1870  Mackenzie,  John  T.,  Bombay,  India. 

1878  Mackenzie,  Sir  Stephen,  M.D.,  Merrycourt,  Great  15ookham,  Leather- 

head,  Surrey.     (C.  1888-90.) 
1902  Mackie,  Frederic  Percival,  4,  Endsleigh  gardens,  N.W, 
1865  MacLaurin,   Henry  Normand,   M.D.,  187,  Macquarie  street,  Sydney, 

New  South  Wales. 
1896  McWeenet,  Edmond  Joseph,  M.D.,  M.Ch.,  84,  St.  Stephen's  green, 

Dublin. 
1885  Maguibe,  Robbet,  M.D.,  4,  Seymour  street,  W. 
1877  Makins,  Gkohge  Henry,  C.B.,  47,  Cliarles  street,  Berkeley  stjnare,  W. 

(C  1889-91.     v.. P.  1899-1901.) 
1887  Malcolm,  Jojcn  David,  M.B.,  CM.,  13,  Portman  street,  W. 
1892  Mann,  Harold  Edward,  Alderney. 

1890  Manson,  Sir  Patrick,  K.CM.CJ.,  .M.D.,  CM.,  F.B.S.,  21,  Queen  Anne 

street,  W.     (C  1900-1.) 


XX 

Elected 
1876  Maples,  Reginald,  Kingsclere,  near  Newbury. 
1868  Maesh,    Prof.  F.    Howard,    14,   Hertford    street,  Mayfair,    W.      (C. 

1876-7.)      (V.-P  1889-90.) 
1887  Maetin,     Sidney,   M.D.,   B.S.,  F.R.S.,  10.  Mansfield  street,  W.     (C. 

1893-6.     v.- P.  1900-1902.) 
1889  Mason,  Datid  James,  M.D.,  Rosemont,  Maidenhead. 
1867  Mason,  Philip  Brookes,  Burton-on-Trent. 

1898  Masterman,   Ernest   William    Gurnet,   Surgeon,   English    Mission 

Hospital,  Jerusalem,  Syria. 
1892  Masters,  John  Alfred,  M.D.,  31,  Albert  Gate,  Hyde  Park,  S.W. 
1884  Maudslet,  Henry  Carr,  M.D.,  11,  Spring  street,  Melbourne,  A^ictoria. 
1897  Maxwell,  J.  P.,  c/o  E.P.  Mission,  Amoy,  China. 
1900  Maxwell,  James  Laidlaw,  M.D.,  E.P.  Mission,  Yai-uau-fu,  Formosa, 

via  Hong  Kong. 
1852  MAY,  George,  M.B.,  Reading. 
1SS8  May,    William  Page,   M.D.,  B.Sc,  9,   Manchester   square,   W.,   and 

Helouau,  near  Cairo,  Egypt  (Xoveniber  to  April). 

1881  Matlard,  Alfred  Ernest,  M.B.,  4,  Berkeley  terrace,  Glasgow. 

1874  Meredith,  William  Appleton,  CM.,  21,  Manchester  square,  W, 
1894  MiCHELS,  Ernst,  M.D.,  48,  Finsbury  square,  E.C. 

1900  MiLBURN,  Leslik,  Hollywood  House,  Wimbledon  common,  S.W. 

1882  Money,  Angel,  M.D.,  Hunter  street,  Sydney,  New  South  Wales. 

1901  Moore,  Alfred,  Heculver  Villa,  Cheam  road,  Sutton,  Surrey. 

1899  Moore,  Frederick  Craven,  M.D.,  The  Priory,  Ardwick   Green,  Man- 

chester. 
1879  Moore,  Norman,  M.D.,  94,  Gloucester  place,  Portmaii  square,  V*'.      (C. 
1885-7.     M.G.C.  1889-1900.     V.-P.  1895-7.) 

1875  Morgan,  John  H.,  C.V.O.,  68.  Grosvenor  street,  W.     (C.  1886-8.) 

1874  MoRisoN,  Alexander,  M.I).,  CM.,  14,  Upper  Berkeley  street,  W. 

1869  MORRIS,  Henry,  M.A.,  M.B.  (Trustee),  8.  Cavendish  square,  W.     (C 

1877-9,  1884-6.     S.  1881-3.     V.-P.  1888-9.) 
1879  Morris.  Malcolm  Alexander,  8,  Harley  street.  W. 
1894  MoRRiCK,  George  Gavin,  M.D.,  Holy  Trinity  Alcaragc,  AVeyuiouth. 
1891  Morton,  Charles  A.,  14,  Vyvyan  terrace,  Clifton,  Bristol. 

1875  Morton,  John,  M.B.,  Guildford. 

1884  MoTT,  Frederick   Walker,  M.D.,  F.R.S.,  25,  Nottingham  place,  W. 

(C.  1891-3.     v.. P.  1899-1901.) 
1900  MuiE,  Robert,  M.D.,  4,  Alfred  terrace,  Glasgow. 

1893  Mu.mmery,  John  Howard,  10,  Cavendish  place,  W. 

1899  Mijeeay,  George  R.,  M.D.,  11,  Ellison  place,  Newcastle-on-Tyue. 

1885  Murray,    Hubert    Montague,    M.D.,    25,    Manchester    square,    W. 

(C  1896-9.) 

1894  Murray,  John,  M.B.,  H.Ch.,  110,  Harley  street,  W. 


1901  Nabarro,  David,   M.D.,   B.Sc,   D.P.H.,   6,   Crown    Office   Wow,   Inner 

Temple,  E.C 
1887  Nason,  Edward  Koel,  M.l).,  80,  Abbey  street,  Nuneaton. 


XXI 

Elected 
1902  Navragordato,   Anthony,   St.   Thomas's    Hospital,   Albeit   Embank- 
ment, S.E. 

1875  Newbt,  Charles  Henry,  63,  Victoria  road  2Jorth,  Soutlisea,  Hants. 
1902  Newland,  Thomas   Simpson,   M.B.,  Ch.B.,  North   terrace,  Adelaide, 

S.  Australia. 
1884  Newland-Pedley,  Frederick,  32,  Devonshire  place,  Portland  place,  W. 
1865  Newman,  William,  M.l).,  Stamford,  Lincolnshire. 
1895  NiAS,  J.  Baldwin,  M.D.,  5,  Rosary  gardens,  S.  Kensington,  S.W. 
1868  Nicholls,  James,  M.D.,  Trekenuing  House,  St.  Colnnib,  Cornwall. 

1876  Nicholson,  Frank,  M.l).,  29,  Albion  street,  Hull. 

1864  NORTON,  Arthur  T.,   C.B.,  Leyfields  Wood,  Ashampstead,  Berks.    (C 

1877-9.) 
1883  NoRViLL,  Frederic  Harvey,  M.B.,  Uibrooghur,  India. 


1880  O'Connor,  Bernard,  M.D.,  25,  Hamilton  road,  Ealing. 

1873  O'Farrell,    Sir    George     Piunkett,    M.D.,    19,    Fit/.williani    sqiuuc, 

Dublin. 
1894  Ogle,  Cyril,  M.B.,  96,  Gloucester  place,  W.     (C.  1899-1901.) 
1888  Openshaw,  Thomas  Horrocks,  C.M.G.,  M.S.,  16,  Wimpole  street,  W. 
1892  Ord,  William  Wallis,  M.D.,  The  Hall,  Salisbury. 

1879  Ormerod,  Joseph  A.,  M.D.,  25,  Upper  Wimpole  street,  W.     (C.  1SS7-0.) 
1875  OSBORN,  Samuel,  Maisonnette,  Datchet,  Bucks. 

1881  Owen,  Sir  Isambard,  M.D.,  40,  Curzon  street,  W. 

1865  OwLES,  James  Allden,  M.D.,  Hill  View,  Woking,  Surrey. 


1S84  Paget,  Stephen,  70,  Harley  street,  W.     (C.  1894-7.) 

1895  Pares.   Walter   Charles,   Government   Laboratory,    Pretoria,    South 

Africa.     (C.  Com.  Sect.  B,  1901-2.) 
1897  Pahfitt,  Charles  D.,  M.D.,  Loudon,  Canada. 

1893  Parker,  Arthur  Percy,  M.B.,  B.Cli.,  27,  Beaumont  street,  O.xford. 
1874  Parker,  Rushton,  M.B.,  B.S.,59,  Rodney  street,  Liverpool. 
1853  PARKINSON,  George,  Halsdown  House,  Exmouth,  South  Devon. 
1901    Paksons,  John  Herbert,  JI.B.,  B.S.,  B.Sc,  28,  Great  Ormond  street, 

W.C. 
1882  Pasteur,  William,  M.D.,  4,  Chandos  street,  W.     (C.  1893-6.) 
1885  Paul,  Frank  Thomas,  38,  Rodney  street,  Liverpool. 
1865  PAVY,    Frederick    William,    M.D.,    LL.D.,    F.R.S.,    35,    Grosvenor 
street,  W.    (C.    1872-4.     V.-P.    1891-2.     V.-P.,   Chairman    Sect.  C, 
1901—.     P.  1893-4.') 
1868  Payne,    Joseph    Frank,   M.D.    (Trustee),  78,  Wimpole  street,    W. 
(M.G.C.  1872-85.     C.  1873-5,  1883-5.     S.  1880-2.      V.-P.  1888-9, 
V.-P.,  Chairman  Sect.  A,  1901-2.     P.  1897-8.) 
1872  Pearoi;,  Joskimi  Cilaning,  M.D.,  CSX.,  ."Montague  House,  St.  Lawrence- 

on-Sea,  Kent. 
1879  Peel,  Robert,  130,  Collins  street  East,  Melbourne,  Victoria. 
1899  Pkmbrky,  Marcus  Seymour,  M.D.,  IJ.Ch.,  Guy's  Hospital,  S.F. 


XXII 

JLleuted 

1889  Penbertht,  John,  Eoyal  Yeteriuary  College,  Camden  Town,  N.W. 

1887  Peneose,  Feaxcis  Geoege,  M.D.,  84,  Winipolc  street,  W. 
1884  Pepper,  Attgttstus  Joseph,  M.B.,  CM.,  13,  Wimpole  street,  W. 

1900  Peekins,  Joseph  Johk,  M.B.,41,  Wimpole  street.  Cavendish  square,  W. 
1899  Peexet,  Geoege,  77,  Upper  Gloucester  place,  N.W. 

1888  Peeet,    Sir    Edwin    Coopee,    M.D.,    Superintendent's    House,    Guy's 

Hospital,  S.E. 
1902  Pheae,  Aethur  G.,  M.D.,  47,  Weymouth  street,  W, 
1878  Philipps,  Sutherland  IIees,  M.l).,  St.  Ann's  heath,  Virginia  Water, 

Chertsey. 

1878  Phillips,  John  Walter,  30,  Stanley  street  West,  Melbourne,  Victoria. 
1893  PiNKEETON,  RoBEET  A.,  M.A.,  M.D.,  15,  South  Norwood  hill,  S.E. 
1884  Pitt,  George  Newton,  M.D.,  15,  Portland  place,  W.     (M.G.C.  1889- 

97.     C.  1890-2,  1896-9.     S.  1894-6.     V.-1M899-1901.) 
IgTB  Pitts,  Bernard,  M.A.,  :\1.C.,  109,  Harley  street,  W.     (C.  1888-90.) 

1899  Plimmee,  Henry  George,  16,  Cheyne  walk,  Chelsea,  S.W.     (C.  Com. 

Sect.  B,  1901-3.) 

1883  Poland,  John,  2,  Mansfield  street,  Cavendish  square,  W. 

1882  Pollard,  Bilton,  IM.B.,  B.S.,  24,  Harley  street,  W.     (C.  1895-7.) 
1850  Pollock,  James  Edward,  M.D.,  37,  Collingham  place,  W.     (C.  1862- 

4.     V.-P.  1879-81.) 
1870  Poore,  George  Vivian,  M.D.,  244,  Portland  place,  W.     (C.  1883-5.) 

1879  POTTER,  Henry  Percy,  M.D.,  St.  :Mary  Abbotts  Infirmary,  Marloes  road, 

Kensington,  W. 
1866  Powell,  Sir  Bichard  Douglas,  Bart.,  K.C.V.O.,  M.D.,  62,  Wimpole 
street,  W.     (C.  1873-5,  1881-3.     S.  1877-9.     V.-P.  1887-8.) 

1884  Power,  D'Aecy,  M. A.,  M.B.,  10a,  Chandos  street,  W.    (C.  1891-3.    181)9- 

1902.     Com.  Sect.  A,  1901-2.     M.G.C.  1897-1900.     S.  1897-9.) 
1865  Power,  Henry,  10a,  Chandos  street.  Cavendish  square,  W.,  and  Bagdale 
Hall,  Whitby.     (C.  1876-7.) 

1900  PoYNTON,  Frederick  John,  M.I).,  19,  Portmau  street,  W. 

1887  Pratt,  William  Sutton,  M.D.,  Penrhos  House,  Rugby. 
1902  Price,  F.  W.,  M.B.,  1,  Maida  Vale  Mansions,  W. 

1884  Price,  John  A.  P.,  M.D.,  124,  Castle  street,  Reading. 

1900  Price-Jones,  Cecil,  M.B.,  7,  Claremont  road,  Surbiton,  Surrey. 

1888  Primrose.  Alexander,  M.B.,  C.:M.,  100,  Collegestreet.  Toronto,  Canada. 
1882   Peingle,  John  J.,  M.B.,  CM.,  23,  Lower  Seymour  street,  W. 

1895  Purvis,  William  Prior,  M.D.,  2,  Avenue  place,  Southampton. 
1865  Pye-Smith,   Philip    Henry,   M.I)..    F.R.S.   (Treasureu),  48,  Brook 
street,  W.     (C.  1874-7.     V.-P.  1890-1.     T.  1903—.) 

1897  Ranki.v,  Guthrie,  M.D.,  4,  Cheshani  street,  S.W. 

1890  Ransom,  William  Bramwull,  M.l).,  The  Pavement.  Nottingham. 

1891  Ratcliffk,  Joskph  Uilev,  M.B.,  CM.,  Wake  green,  Moseley. 
1887  Raven,  Thomas  Francis,  Broadstairs,  Kent. 

1870  PiAY,  Edward  I{eynolds,  15a,  i:iq)er  Brook  street,  W. 

1875   IJeid,  KoBiiRT  William,  M.I).,  CM.,  8,  Queen's  garden.s,  Aberdeen, 

1901  UiciD,  St.  (Jeorge  Caulfielu,  Brigstock  House, Thornton  Heath,  Surrey. 


XXUI 

Elected 

1901  Reissmann,  Charles,  M.B.,  St.  Peter's,  College  Town,  Adelaide,  S. 
Australia. 

1881  Rennek,  William,  Wilberforce  street,  Free  Town,  Sierra  Leone. 
1893  Rennie,  Geokge  Edward,  M.D.,  College  street,  Hyde  park,  Sydney, 

X.S.W. 
1895  Ritchie,  James,  M.D.,  28,  Beaumont  street,  Oxford.     (C.  Com.  Sect.  B, 

1903—.) 
1901  Riviere,  Clive,  M.D.,  19,  Devonshire  street,  W. 
1865  Roberts,  David  Lloyd,  M.D.,  11,  St.  John's  street,  Manchester. 
1871  Roberts,  Frederick  Thomas,  M.D.,  102,  Harley  street,  W.  (C.  1883-5. 
1878  Roberts,  William  Howland,  M.D.,  Surgeon,  Madras  Army. 
1SS8  Robertson,  Robert,  M.D.,  The  Bungalow,  Ventnor,  Isle  of  Wight. 

1885  Robinson,   Arthur    Henry,   M.D.,  St.   Mary's   Infirmary,  Highgate 

hill,  N. 

1882  Robinson,  Tom,  M.D.,  9,  Princes  street.  Cavendish  square,  W. 

1888  Rolleston,   Humphry    Davt,  M.A.,   M.D.   55,    Upper   Brook   street, 

Gi-osvenor  square,  W.      (C.  1894-7.      1900-1902.      Com.  Sect.  A, 

1901-2.     M.G.C.  1895-1900.     S.  1898-1900.) 
1858  ROSE,  Henry  Cooper,  M.D.,  16,  Warwick  road,  Maida  hill,  N.W.     (C. 

1873-4.) 
1875  Rossiter,  George  Frederick,  M.B.,  Cairo  Lodge,  Weston-super-Mare. 
1877  ROTH,  Bernard,  38,  Harley  street,  W.,  and  "Wayside,"  1,  Preston 

park  avenue,  Brighton. 
1888  RouGHTON,  Edmund  Wilkinson,  M.D.,  38,  Queen  Anne  street,  W. 
1891  RouiLLARD,  Laurent  Antoine  John,  M.B.,  Durban,  Natal. 

1901  Rowland,  Sydney,  M.A.,  Jenner  Institute  of  Preventive  Medicine,  S.W. 

1899  Rowlands,  Robert  P.,  Guy's  Hospital,  S.E. 

1891  RiJFFER,  Marc  Armand,  M.D.,  The  Quarantine  Board,  Alexandria. 
1897  RUNDLE,  Henry,  13,  Clarance  parade,  Southsea. 

1900  Russell,  A.  E.,  M.I).,  107,  Lambeth  Palace  road,  Albert  Embankment, 

S.E. 
1895  Russell,  James  Samuel  Risien,  M.D.,  44,  Wimpole  street.  Cavendish 

square,  W. 
1891  Russell,  William,  M.D.,  3,  Walker  street,  Edinburgh. 

1854  Sanderson,  Sir  John  Bubdon,  Bart.,  M.D.,  D.C.L.,  F.R.S.  (President), 
64,  Banbury  road,  Oxford.  (P.  1902—.  M.G.C.  1869-76.  C.  1864-7. 
v.- P.  1873-4.) 

1897  Santi,  Philip  R.  W.  de,  15,  Stratford  place,  W. 

1902  Sargent,  Percy  William  George,  M.B.,  B.C.,  St.  Thomas's  Hospital, 

S.E. 

1886  Saundby,  Robert,  M.D.,  140b,  Great  Charles  street,  Birniingham. 
1871  Saunders,  Charles  Edward,   M.D.,  Sussex   County    Lunatic   A.sylum, 

Hay  wards  Ileatli. 

1901  Saunders,  E.  A.,  M.B.,  49,  Harley  street,  W. 

1890  Saunders,  Fkkdkuick  William,  M.B.,  B.C.,  Chieveky  House,  Newbury, 
1873  Savage,  George  Henry,   l\.\).,  3,  Henrietta  street,  Cavendisli  square, 
W.     (C.  1881-3.) 


XXIV 

Ulected 
1882  Savill,  Thomas  Dixon,  M.D.,  60,  Upper  Berlreley  street,  W. 
1902  ScHOLBERG,  H.  A.,  M.B.,  St.  Bartholomew's  Hospitnl,  E.C. 
1891  ScHOESTEiN,  GUSTAA'E  ISIDORE,  M.B.,  B.Cli.,  11,  Portland  place,  W. 

1901  Scott,  Hon.  G.  H.,  M.B.,  B.C.,  Mertoun  House,  St.  Boswells,  N.B. 

1902  Scott,  S.  G.,  M.A.,  M.B.,  Yorkshire  College,  Department  of  Medicine, 

Thoresby  place,  Leeds. 
1899  Seligmann,    Charles  G.,    M.B.,  c/o  H.  C.  Jonas,  M.D.,  Bear  street, 
Barnstaple. 

1903  Selous,  C.  F.,  M.B.,  St.  Thomas's  Hospital,  Albert  Embankment,  S.E. 
1877  Semon,  Sir  Felix,  C.V.O.,  M.D.,  39,  Wimpole  street,  W.  (C.  1885-7.) 
1894  Seqtteiea,  James  Harry,  M.D.,  13,  Welbock  street,  Cavendisli  square,  W. 

1872  Sergeant,  Edward,  D.P.H.,  Lancashire  County  Council,  Public  Health 

Departmeut,  County  Offices,  Preston. 
1876  Sharkey,    Seymour  J.,  M.D.,  22,  Harley  street,   V,'.      (M.G.C.  1884- 

1895.     C.  1884-6.     V.-P.  1895-7.) 
1880  Shattock,  Samuel  G.  (Hon.  General  Secretary),  4,  Crescent  road. 

The    Downs,    Wimbledon,    S.W.     (M.G.C.    1884-1900.     C.    1885-7, 

1893-6.     S.  1890-2,  1902—.     v^.p.  1896-8.     E.  1900—.) 
1898  Shaw,  Harold  Batty,  M.D.,  7,  Devonshire  street,  AV.     (C.  Com.  Sect. 

A,  1903—.) 

1885  Shaw,  Lauriston  Elgie,  M.D.,  64,  Harley  street.  W. 

1886  SHEKRINGTON,    Charles    Scott,    M.D.,    F.Il.S.,    University   College, 

Liverpool.     (C.  1894-7.) 
1856  SHILLITOE,  Buxton,  2,  Frederick's  place,  E.C. 

1875  Siddall,  Joseph  Bower,  M.D.,  CM.,  Conybeare,  Northam,  Bideford. 
1880  SiicocE,  A.  Quarry,  M.D.,  B.S..  52,  Harley  street,  W.     (C.  1888-90.) 
1901  Singer,  Harold  Douglas,  M.D.,  St.  Tliomas's  Hospital,  S.E. 
1892  Slater,  Charles,  M.B.,  St.  George's  Hospital,  S.W. 

1887  Smallpeice,  William  Donald,  10,  Chester  square,  S.W. 
1879  Smith,  E.  Xoble,  24,  Queen  Anne  street,  W. 

1887  SMITH,  Frederick  John,  M.D.,  138,  Harley  street,  W. 

1894  Smith,  Guy  Bellingham,  M.B.,  B.S.,  24,  St.  Thomas's  street,  S.E. 

1900  Smith,  J.  Lobrain,  M.D.,  Queen's  College,  Belfast. 

1873  Smith,  Richard  T.,  M.D.,  117,  Haverstock  hill,  N.W. 
1883  Smith,  Robert  Percy,  M.D.,  36,  Queen  Anne  street,  W. 

1869  Smith,  Robert Shingleton,  M.D.,  Deepholm,  Clifton  Paik,  Bristol. 
1856  Smith,  Sir  Thomas,  Bart.,  K.C.  V.O.,  5,  Stratford  place,  W.     (C.  1867-9. 

V.-P.  1877-8.) 
186G  Smith,  William,  Melbourne,  Australia. 

1870  Smith,  William  Johnson,  Seamen's   Hospital,  Greenwich,  S.E.     (C. 

1879-81.) 
1870  Snow,  William  Vicary,  M.D.,  Richmond  Gardens,  Bournemouth. 
1888  Solly,  Eknbst,  M.B.,  Strathlea,  Harrogate,  Yorks. 
1887  Spencer,  Walter  George,  M.S.,  35,  Brook  street,  W.     (IM.G.C.  1894- 

1900.     C.  1896-9.) 
1899  Spriggs,  Edmund  Ivens,  M.D.,  24,  St.  Thomas's  street,  S.E. 
1861  Squire,  Alexander  Balmanno,  M.B.,  24,  Weymouth  street,  W. 
1890  Stabb,  Ewen  Carthew,  57,  Queen  Anne  street,  W. 


XXV 

Elected 

1901  Stainer,  E.,  M.B.,  60,  Wiiiipole  street,  W, 

1895  Starling,  Ebnest  Henry,  M.D.,  P.R.S.,  8,  Park  square  West,  Regent's 

Park,  N.W.     (C.  Com.  Sect.  C,  1901—.) 

1896  Stephens,  J.  W.  W.,  M.D.    Address  uncommuuicated. 

1899  Steward,  Francis  J.,  M.S.,  24,  St.  Thomas's  street,  S.E. 

1900  Stewart,  Purves,  M.D.,  7,  Harley  street,  W. 

1891  Stiles,  Harold  .Talland,  M.B.,  CM.,  5,  Castle  terrace,  Edinburgh. 

1897  Still,   George  F.,   M.D.  (Hon.  Secretary,  Sect.   A),  114,  Harley 

street,  W.     (C.  Com.  Sect.  A,  1901-3.     Sec.  Sect.  A,  1903—.) 

1879  Stirling,  Edward  Charles,  C.M.G.,  M.D.,  F.R.S.,  Adelaide,  South 

Australia  [care  of  Messrs.  Elder  &  Co.,  7,  St.  Helen's  place,  E.G.]. 

1884  Stonham,  Charles,  4,  Harley  street,  W.     (C.  1893-6.) 

1896  Strangeways,  T.  P.,  St.  John's  College,  Cambridge. 

1902  Strickland-Goodall,  J.,  M.D.,  30,  Vanbrugh  hill,  Elackheath,  S.E. 

1903  Strong,  Walter  M.,  "  Helstonleigh,"  Champion  park,  Denmark  hill, 

S.E. 
1875  Sturge,W.A.,M.D.,  29,  Boulevard  Dubouch-age,  Nice. 
1867  Swain,  William  Pattl,  17,  The  Crescent,  Plymouth. 
1881  Symonds,  Charters  James,   M.S.,  58,  Portland  place,   W.     (M.G.C. 

1884-91.     C.  1886-8.     V.-P.  1899-1901.) 

1886  Targett,  James  Henry,  M.B.,  M.S.,  6,  St.  Thomas's  street,  S.E. 
(M.G.C.  1894-1900.  C.  1894-5,  1897-1900.  V.-P.  1900-1902.  S. 
1895-7.) 

1870  Tay,  Waren,  4,  Pinsbury  square,  E.C.     (C.  1881-2.) 

1871  TAYLOR,  Frederick,  M.D.,  20,  Wimpole  street,  W.      (M.G.C.  1879- 

89.     C.  1879-81.     V.-P.  1897-9.) 

1885  Taylor,  Henry  H.,  10,  Brunswick  place,  Hove,  Sussex. 

1892  Taylor,  James,  M.D.,  49,  Welbeck  street,  W. 

1902  Thiele,  Francis  Hugo,  M.D.,  7,  Hampstead  lane,  Highgate,  N. 
1852  THOMPSON,  Sir  Henry,  Bart.,  35,  Wimpole  street,  W.    (S.  1859-63.    C. 
1865-7.     V.-P.  1868-70.) 

1897  Thomson,  H.  Campbell,  M.D.,  34,  Queen  Anne  street,  W. 

1891  Thomson,  Henry  Alexis,  M.D.,  32,  Ruthuul  square,  Edinburgh. 
1884  Thomson,  John,  M.D.,  CM.,  14,  Coates  crescent,  Edinburgh. 
1901  Thomson- Walker,  J.  W.,  M.B.,  8,  Cavendish  place,  W. 

1892  Thorburn,  William,  B.S.,  2,  St.  Peter's  square,  and  Rusholme  Lodge, 

Itusholme,  Manchester. 
1874  Thornton,  John  Knowsley,  M.B.,  Hildershani  Hall,  Cambridge. 

1872  Thornton,  William  Pugin,  35,  St.  George's  place,  Canterbury. 

1900  Thursfield,  Hugh,  M.D.,  45,  Weymouth  street,  W. 

1880  TiRARD,  Nestor  Isidore,  M.D.,  74,  Harley  street,  W. 
1884  TiVY,  William  James,  8,  Lunsdowne  place,  Clifton,  Bristol. 

1901  Todd,  Charles,  M.D.,  Queensberry  Lodge,  Aldenhani,  Herts. 

1897  Toogood,  F.  Sherman,  M.D.,  The  Infirmary,  282,  High  street,  Lewis- 
ham,  S.E. 

1882  Tooth,  Howard  IIknry,  C.M.G.,  M.D.,  34,  Harley  street,  W.  (C. 
1892-4.     M.G.C.  1895-1900.) 


XXVi 

Elected 
1886  ToTSTJKA,  Kankai,  Tokio,  Japan. 
1872  TOWNSEND,  Thomas  Sutton,  68,  Queen's  gate,  S.W. 
1899  Tredgold,  Alfred  F.,  London  County  Asylum,  Woodford  Bridge,  Essex. 
1888  Treveltax,  Edmond  P.,  M.D.,  40,  Park  square,  Leeds. 

1902  Trevor,  Robert  Salisbury,  M.B.,  21,  Fitzgeorge  avenue,  West  Ken- 

sington, ^v. 

1903  Tritsch,  Isidor,  Lawn  House,  Hampstead  Heath,  X.^\^ 
1851  Trotter,  John  W.,  4,  St.  Peter's  terrace,  York.     (C.  1865-9.) 
1895  Troutbeck,  Henry,  M.B.,  B.C.,  151,  Asliley  gardens,  S.W. 
1859  TRUMAN,  Edwin  Thomas,  23,  Old  Burlington  street,  W. 

1888  Tubby,AlfredHerbeet,  M.S. ,25,  Weymouth  street,  Portland  place,  W. 

1867  Tuckwell,  Henry  Matthews,  M.D.,  64,  High  street,  Oxford. 

1858  Tudor,  John,  Dorchester,  Dorset. 

1863  Turner,  James  Smith,  12,  George  street,  Hanover  square,  W. 

1893  TuRNEY,  Horace  George,  M.D.,  M.Ch.,  68,  Portland  place,  W, 

1858  TURTLE,  Frederick,  M.D.,  Kirkmead,  Woodford,  Essex. 

1880  Tyson,  William  Joseph,  M.D.,  10,  Langhorne  gardens,  Folkestone. 


1867  Venning,  Edgcombe,  30,  Cadogau  place,  S.W. 

1889  Voelcker,  Arthur  Francis,  M.D.,  B.S.,  101,  Harley  street,  W.      (C. 
1895-7.) 


1867  WAGSTAFFE,  William  Warwick,  B.A.,  Purleigh,  St.  John's  hill.  Seven- 
oaks.     (C.  1874,  1878-80.     M.G.C.  1874-82.     S.  1875-7.) 
1885  Wakley,  Thomas,  jun.,  16,  Hyde  park  gate,  S.W. 

1902  Walker,  E.  W.  Ainley,  M.D.,  40,  Devonshire  street,  Portland  place, 

W. 

1893  Walker,  Norman  Purvis,  M.D.,  7,  Manor  place,  Edinburgh. 
1901  Wallace,  Cdthbert  Sidney,  26,  Upper  Winipole  street,  W. 

1881  Waller,    Bryan    Charles,   M.D.,   Masougill    House,   Cowan  bridge, 
Kirkby- Lonsdale. 

1890  Wallis,  Frederick  Charles,  M.B.,  B.C.,  107,  Harley  street,  W,     (C. 

1898-1901.) 
1888  Walsham,  Hugh,  M.A.,  M.D.,  B.C.,  114,  Harley  street,  W. 
1859  Walters,  John,  M.B.,  Keigate,  Surrey. 
1892  Ward,  Allan  Ogier.  M.D.Edin.,  73,  Cheapside,  E.C. 

1903  Ward,  Edward,  M.B.,  B.C.,  21,  Park  place,  Leeds. 

1892  Waring,  Holbuht  Jacob,  M.B.,  M.S.,  37,  Wimpole  street,  W. 
1901   Wauner,  Allan,  M.I).,  5,  Kerndale  villas,  Harrow. 

1891  Waterhouse,  Herbert   Furnivall,  M.D.,  CM.,   81,  Wimpole  street, 

VV. 
1903   Waters,  W.  A.  P.,  M.D.,  99,  Holywell,  O.vford. 
1890  W'uuB,  Charles  Frere,  M.D.,  New  street  House,  Basingstoke. 

1894  WEBER,  Frederick  Parkes,  M.D.,  19,  Harley  street,  W. 

1858  WEBER,  Sir  Hermann,  M.l).,   10,  Grosvenor  street,    W.    (C.  1867-70. 
V.-l'.  1878-80.) 


XXVII 

Elected 

1864  Welch,  Thomas  Davies,  M.D.  (Travelling). 

ISy-A  Wells,  Sydney  Russell,  M.D.,  24,  Somerset  street,  Poit«ian 
square,  W. 

1892  Wesbkook,  Feank  F.,  M.D.,  The  University  of  Minnesota,  Minnea- 
polis, U.S.A. 

1877  West,  Samuel,  M.D.,  15,  Wimpole  street,  W.  (C. 1884-6,  1891-3.  S. 
1889-90.     V.-P.  1896-7.) 

1888  Wetheked,  Frank  J.,  M.D.,  83,  Harley  street,  W. 

1891  Wheatox,  Samuel  Walton,  M.D.,  10,  Eestall  avenue,  Streatham  liill, 
S.W. 

1867  Whipham,   Thomas    Tillyee,    M.D.,   11,  Grosvenor  street,   W.      (C. 

1880-2.) 
1869   Whipple,  John  H.  C,  M.D.,  Royal  Army  Medical  Corps. 
1877  AVhite,  Chaeles  Haydon,  20,  Shakespeare  street,  Nottingham. 
1894  White,  Chaeles  Powell,  M.B.,  Pathological  Laboratory,  St.  Thomas's 

Hospital,  Albert  Embankment,  S.E.     (C.  Com.  Sect.  A,  1903—.) 
1891  White,  Gilbert  R.  Mower,  :M.B.,  B.S.,  112,  Harley  street,  W. 
1881  White,  William  Hale,  M.D.,  65,  Harley  street,  W.     (C.  1888-90.) 
1886  White,  William  Henry,  M.D.,  43,  Weymouth  street,  W. 

1868  Whitehead,  Walter,  17,  Market  street,  Manchester. 

1897  Whitfield,  Aethue,  M.D.,  21,  Bentinck  street,  Manchester  square,  W. 

1869  Wilkin,  John  F.,  M.D.,  M.C.,  Rose  Ash  House,  South  Molton,  N.  Devon. 
1871  Wilkinson,  J.  Sebastian.    Address  uucommunicated. 

1879  WiLLCOCKS,  Feedeeick,  M.D.,  14,  Mandeville  place,  W, 

1869  Williams,  Albert,  M.D.  (Travelling). 

1858  Williams,  Charles,  48,  Prince  of  Wales  road,  Norwich. 

1866  Williams,  Chaeles  Theodoee,  M.D.,  2,  Upper  Brook  street,  W.     (C. 

1875-8.) 
1881  Williams,   Dawson,  M.D.,   B.S.,   2,  Agar  street.  Strand,  W.C.     (C. 

1893-6.) 
1881  Williams,  W.  Roger,  Ik'aufort  House,  Clifton  Down,  Clifton. 
1900  Williamson,  Oliver  K.,  M.B.,  B.C.,  55,  Upper  Berkeley  street,  W. 
1863  Willis,  Francis,  M.D.,  Asheville,  N.  Carolina,  U.S.A. 

1889  Wilson,  Albert,  M.D.,  1,  Belsize  park,  N.W. 

1888  Wilson,  Claude,  M.D.,  CM.,  Church  road,  Tunbridge  Wells. 
1859  Wilson,  Edward  Thomas,  M.B.,  Moutpelier  terrace,  Cheltenham. 
1891  Wilson,  Theodore  Stacey,  M.D.,  CM.,  27,  Wheeley's  road,  lidgbaston, 

Birmingham. 
1861  Windsor,  Thomas,  Medical  Library,  Boston,  Mass.,  U.S.  [care  of  B.  F. 
Stevens,  4,  Trafalgar  square,  W.J. 

1889  WiNURAVE,    V.     Harold     Wyatt,     11,     Devonshire    street,     Portland 

place,  W. 
1874  Wiseman,  John  Greaaes,  Stranraer,  St.  Peter's  Road,  St.  Margartt's- 

on-Thanius. 
1865  Withkrby,  William  H.,  M.D.,  Pitt  place,  Coombe,  Croydon. 
1883  Woodcock,  John  Rosteon,  Darlington  Court,  North  road,  Balh. 
1883  Woodhkad,    German    Sims,    M.D.,    6,   Scrope   terrace,     Cambridge. 

(C  1891-3.     V.-P.  1898— 1900.     M.G.C.  1899— 1900.) 


XXVIII 

Elected 
1879  WooDWAED,  G.  P.  jM.,  M.D.,  Deputy   Surgeon  General;    Sydney,  Kew 

South  Wales. 
1884  Worts,  Edwin,  6,  Trinity  street,  Colchester. 
1903  Wbight,  Almeoth  Edwaed,  M.D.,  7,  Seymour  street,  Portman  square, 

W.     (C.  Com.  Sect.  B,  1903—.) 
1890  'Wynne,  Edwaed  T.,  M.B.,  Gladstone,  Queensland. 
1884.  Wtntbe,  Waltee  Esses,  M.D.,  30,  Upper  Berkeley  street,  W. 

1872  Young,  Henet,  M.B.,  Monte  Video,  South  America. 
1901  Young,  Henet   William   Pennefather,  "Eastleigli,"  London  road, 
Norbury,  S.W. 


ANNUAL   EEPOET   OF   COUNCIL, 
1902-3. 

PRESENTED  AT  THE  ANNUAL  MEETING,  MAY  19th,  1903. 


YouB  Council  have  to  report  that  during  the  present  session 
twenty-three  new  members  have  been  elected  into  the  Society, 
that  nineteen  members  have  resigned,  and  that  there  have  been 
seven  losses  b}'  death. 

The  total  number  of  members  at  the  present  time  is  710,  of 
Avhom  twelve  are  honorary. 

The  death-roll  comprises,  of  Ordinary  Members,  Lennox 
Browne,  Samuel  Fenwick,  T.  J,  Maclagan,  F.  Mauley  Sims, 
and  J.  W.  AVashbourn ;  and  of  the  Honorary  Members,  Prof. 
Rudolph  Virchow. 

The  "  Laboratory  "  meetings  have  been  held  at  University 
College,  the  Jenner  Institute,  and  the  Medical  School  of  St. 
Bartholomew's  Hospital,  and  to  the  Pathological  Directors  of 
these  institutions  the  Council  offers  its  best  thanks.  The  fourth 
meeting,  which  Avas  to  have  been  held  at  the  Conjoint  Labora- 
tories of  the  Royal  Colleges,  lapsed  by  reason  of  the  closure  of 
the  laboratories  named  before  the  date  wliicli  liiul  been  fixed 
for  that  meeting. 

At  the  closer  of  the  past  year  the  Council  voted  a  smii  of 
tlO  towards  the  statue  which  is  being  erected  in  lU-rlin  as  ;i 
memorial  to  the  late  Prof.  Yirchow.  This  donation  was  made 
not  only  that  the  Society  might  officially  take  ]r<\rt  in  what  had 
been  organised  as  an  international  project,  hut  because  the 
Council  desired  to  mark  l*i-of.  A'ircliow's  long  relationsliij)  witli 
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the  Society,  of  wliicli  lie  had  been  an  Honorary  Member  since 
the  year  1869,  and  in  which  he  had  always  taken  a  great 
interest. 

On  previous  occasions  the  Council  has  (on  behalf  of  the 
Society)  acknowledged  Prof.  Virchow's  position  in  pathological 
science  by  presenting  to  liinl  a  congratulatory  address  on  his 
eightieth  birthday,  and  a  similar  address  on  his  seventieth,  the 
Presidents  of  the  Society  at  these  times  being  Mr.  Watson 
Cheyne  and  Dr.  W.  H.  Dickinson. 

In  regardto  the  '  Transactions  '  the  Council  wishes  to  direct 
attention  to  the  following  facts,  which,  though  not  of  recent 
date,  are  hardly  perhaps  sufficiently  known  : 

(1)  That  the  work  is  published  in  parts  during  the  year,  as 
well  as  in  whole  at  the  end  of  it,  in  order  to  minimise  delay  in 
the  appearance  of  communications  made  by  members. 

(2)  That  copies  of  the  volume  are  annually  presented  to  the 
libraries  of  all  the  universities  of  Europe  and  America,  as  well 
as  to  certain  other  institutions.  The  countries  beyond  the 
United  Kingdom  to  which  the  '  Transactions '  are  sent  com- 
prise Australia,  Canada,  India,  the  United  States  of  America, 
Japan,  France,  Grermany,  Austria-Hungary,  Italy,  Russia, 
Spain,  Portugal,  Belgium,  Holland,  Denmark,  Norway,  Sweden, 
and  Switzerland. 

The  presentation  list  was,  two  years  ago,  enlarged  in  this 
extensive  manner  in  order  that  the  communications  made  in 
the  volume  might  become  as  widely  known  as  possible. 

In  addition  to  this  the  Council  draws  attention  to  the 
gratuitous  supply  of  copies  furnished  to  members  making  com- 
nnmications,  and  to  the  care  exercised  in  the  reproduction  of 
illustrations. 

In  these  various  ways,  joined  with  the  changes  made  in  the 
meetings  three  years  ago,  the  Council  trusts  that  the  efficiency 
of  the  Society  as  an  organ  for  the  cultivation  of  pathology 
in  all  its  branches  has  been  raised  to  the  highest  attainable 
standard. 

Since  the  last  annual  report  the  index  of  the  volumes,  from 
XXXVIII  to  \j  inclusive,  has  been  printed  and  distributed  to  the 
members. 

'J'ho  compilation  of  this,  the  fourth  Ccneral  Index,  was  en- 
trusted by  the  Council  to  Mr.  S.  G.  Shattock,  and  in  its  produc- 
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tion  certain  changes  have  been  carried  out  which,  it  is  hoped, 
will  facilitate  the  reference  to  its  contents. 


Financial  Statement  by  the  Treasueer. 

Dui'ing-  the  past  year  the  Society  has  defrayed  the  cost  of 
publication  of  the  General  Index  to  Volumes  XXXYIII  to  L, 
amounting  in  all  to  £158  6s.  4d.,  inclusive  of  a  honorarium  to 
the  editor. 

To  meet  this  and  certain  additional  expenditure  upon  the 
'  Transactions  '  the  sum  of  £250  was  realised  by  the  sale  of 
Stock  standing  in  the  names  of  the  trustees. 

The  income  during  the  past  year  has  amounted  to  £504  2^.  ^d., 
of  which  £429  9s,  was  from  subscriptions,  £49  19s.  bd.  from  the 
sale  of  ^Transactions,'  and  £23  13s.  lid.  dividend  on  Consols. 

On  the  expenditure  side  the  total  amount  paid  for  printing" 
and  illustrations  (including  about  £30  for  reprints  distributed 
gratuitously  to  writers  of  papers)  was  £396  4s. 

The  total  expenditure  has  amounted  to  £831  13s.  9d.,  and 
the  total  receipts  to  £762  lis.,  which  include  the  paj'ment  for 
the  General  Index  and  the  sum  acquired  by  the  sale  of  Stock. 
There  is  therefore  a  deficit  which  amounts  to  £69  2s.  9d. 

The  amount  of  Stock  now  held  by  the  Society  in  Consols  is 
£854  6s.  Sd. 
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BY 

Sir  JOHN  BUEDON-SANDERSON,  Bart.,  M.D.,  F.E.C.P.,  F.E.S. 

REGIUS    PEOFESSOR    OF    MEDICINE,    UNIVERSITY    OF    OXFORD. 


THE  PATHOLOGY  OF  INFECTION. 

The  proposal  of  the  Council  of  the  Pathological  Society  that 
I  should  take  the  office  of  President  was  one  that  I  accepted 
Avith  great  pleasure,  as  an  indication  of  the  good- will  of  those 
whose  g*ood-wi]l  I  most  esteem.  The  honour  you  have  done  me 
in  my  old  age  in  bringing  me  back  as  your  President  after  so 
many  years'  absence  from  your  meetings,  I  take  as  an  expression 
of  your  approval  of  the  efforts  Avhich  I  have  made,  however  in- 
eifectually,  to  vindicate  the  claim  of  the  science  which  this 
Society  represents — the  science  of  pathology — to  a  place  of 
equal  honour  with  the  other  sciences,  and  at  the  same  time  to 
maintain  its  close  relationship  with  the  practice  of  medicine  and 
surgery. 

In  common  with  the  older  sciences,  pathology  seeks  to  in- 
vestigate the  "  cau.ses  of  things  " — the  relation  to  each  other  of 
the  phenomena  which  in  endless  sequence  constitute  the  life  of 
the  organism,  no  less  in  disease  than  in  health.  Fifty  years 
ago  the  only  part  of  ])athology  which  had  reality  in  it  was 
pathological  anatomy.  On  this  foundation,  and  more  particu- 
larly on  the  new  anatomical  facts  which  towards  the  middle  of 
tlic    last    century    the    microscope    had    revcali'd,    \  irchow    had 
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founded  the  new  science.  In  his  hands  and  in  those  of  the  men 
who  worked  with  him,  first  at  Wurzburg  and  afterwards  at 
Berlin,  the  science  rapidly  grew  into  what  it  has  been  for  the 
past  forty  years,  comprising-  in  its  widened  scope  not  merely 
the  structural  changes  which  result  from  disease,  but  the  pro- 
cesses Avhich  produce  them. 

Considering  that  this  is  our  first  meeting  since  the  death  of 
the  great  master,  it  might  seem  appropriate  that  I  should  take 
as  my  subject  the  inestimable  services  which  he  has  in  his  long 
life  rendered  to  medicine ;  that  I  should  remind  you  of  the 
"  cellular  pathology "  and  of  the  succession  of  discoveries 
relating  to  the  minute  anatomy  of  inflammation  and  tubercle,  to 
the  genesis  of  morbid  growths,  to  the  processes  of  degeneration 
— in  short,  to  all  the  fundamental  processes  of  disease  which 
were  at  that  time  within  reach  of  anatomical  investiga- 
tion. For  several  reasons  I  feel  reluctant  to  attempt  the  task 
this  evening.  The  time  at  our  disposal  would  be  inadequate, 
and  nothing  that  I  could  say  would  be  new  to  you.  Those 
who  are  old  enough  to  remember  the  dim  twilight  of  fifty  years 
ago  can  perhaps  better  realise  the  claims  of  Virchow  to  our 
grateful  remembrance  than  their  successors ;  but  all  of  us  who 
are  earnestly  working  for  the  advancement  of  medicine,  whether 
at  the  bedside  or  in  the  laboratory,  feel  that  they  belong  to  his 
school  and  are  directly  or  indirectly  his  disciples.  The  obser- 
vations for  which  I  ask  your  kind  indulgence  will  relate  to  a 
subject  which  some  thirty  years  ago  occupied  much  of  my 
attention.  It  had  no  prominent  place  in  the  "  cellular  patho- 
logy "  which  Virchow,  Recklinghausen,  and  Cohnheim  had 
taught  us,  but  nevertheless  has  now  so  close  a  relation  to  it  that 
I  felt  justified  in  designating  it  on  a  former  occasion  the 
"  cellular  pathology  of  to-day."  ^  For,  the  encounter  of  disease- 
producing  agents  with  the  living  organism  presents  to  us 
problems  which  are  as  truly  problems  of  cellular  pathology  as 
are  those  relating  to  the  processes  of  inflammation,  tubercle,  or 
cancer.  The  subject  on  which  I  am  about  to  speak  is  the 
pathology  of  infection.  Before  I  proceed  further  I  wish  to 
observe  that  had  I  known  that  my  friend  Dr.  W.  H.  Welch 
would  make  infection  the  subject  of   the  Huxley  Lecture,   I 

'  "  Address  to  the  Thirteenth  International  Congress/'  '  The  Lancet/  August 
25th,  1900,  p.  5G3. 
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would  liave  selected  some  other  topic  for  this  evening.  As, 
however,  the  aim  I  have  in  view  is  humbler  and  very  different 
from  his,  I  do  not  apprehend  that  I  shall  say  anything  dis- 
cordant with  that  admirable  exposition  of  the  experimental 
data  relating  to  immunity.  The  purpose  I  have  placed  before 
myself  is  to  translate  into  language  which  would  have  been  in- 
telligible to  the  pathological  student  of  twenty  years  ago  the 
technical  language  which  is  unavoidable  in  dealing  with  notions 
which  have,  so  to  speak,  sprung  fresh  from  the  laboratory,  and 
have  not  yet  had  time  to  clothe  themselves  in  plain  English. 

May  I  for  a  moment  ask  your  attention  to  the  form  in  which 
the  question  of  the  nature  of  infection  presented  itself  at  the 
end  of  the  sixties  ?  Lister  had  taught  us  the  etiology  of  trau- 
matic inflammation  and  of  the  diseases  which  are  associated  with 
it.  From  Chauveau  ^  we  had  learned  that  in  the  liquid  con- 
tagia  of  many  diseases  communicable  by  inoculation — glanders, 
clavelee,  vaccinia — the  morbific  agent  could  be  separated  from 
the  liquid  in  which  it  was  suspended  by  mechanical  means  such 
as  filtration  or  subsidence  ;  and  it  had  been  inferred  from  this 
that  all  such  morbific  agents  were  particulate.  Villemin  -  had 
shown  that  tuberculosis  could  be  communicated  with  certainty 
by  inoculation.  I  myself^  did  my  best  to  complete  the  work 
which  Villemin  had  begun,  by  exploring  the  channels  by  Avhich 
the  tuberculous  process  is  disseminated  within  the  organism 
and  demonstrating  its  intimate  relation  with  the  lymphatic 
system.  Then  followed  the  excellent  experimental  and  histo- 
logical work  done  by  Klein,*  which  did  the  utmost  that  could  be 
accomplished  by  the  technical  resources  which  were  then  at  the 
disposal  of  the  pathologist.  But  notwithstanding  these  dis- 
coveries, the  central  question  remained  unanswered.  It  was  not 
known  whether  the  tuberculous  process  depended  for  its  origin 
on  a  specific  infection  or  owed  its  characteristic  peculiarities  to 
pre-existing  structural  conditions,  for  experiment  seemed  to 
show    that    subacute    inflammatory  processes  of    non-infective 

'  "  Determination  expi'rimcntale  ties  Elements  qui  constitixent  le  Principe 
virulent  dans  le  Pus  variolcux  et  le  Pus  morveux,"  '  Comptes  Rendus,' 
February,  1HG8. 

-  '  f;tude  sur  la  Tuborcnlosc,'  Paris,  1868. 

•'  "  On  th(!  Cornmunifability  of  Tubercle  by  Inoculation,"  '  Tenth  and  Eleventh 
Reports  of  the  Medical  Officer  of  the  Privy  Council,"  London,  1S()S  and  180!». 

*  '  Anatomy  of  the  Lymphatic  System,'  London,  1S73-75. 
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origin  affected  tlie  lymphatic  system  and  followed  the  course  of 
the  lymphatic  channels  in  the  same  way  as  tuberculous  ones,  so 
that  the  latter  could  not  be  considered  as  more  effective  than 
the  former.  It  was  not  until  several  years  later  that  un- 
equivocal evidence  of  the  specificity  of  tubercle  was  obtained, 
not  by  the  discovery  of  the  corpus  delicti  itself,  for  that  did  not 
happen  until  still  later,  but  by  the  experiments  of  Salomonsen,^ 
in  which  it  Avas  shown  that  if  a  minimal  quantity  of  tuberculous 
material  is  introduced  into  the  anterior  chamber  of  the  eye  of  a 
rabbit  no  inflammatory  reaction  follows,  but  after  an  incubation 
period  of  two  or  three  weeks  tuberculous  nodules  appear  on  the 
iris,  the  process  eventuating  in  general  tuberculosis.  It  is  not  a 
little  remarkable  that,  at  the  very  time  that  Salomonsen  was 
engaged  with  Cohnheim  in  these  experiments,  Koch  was  per- 
fecting that  great  discovery  which  was  the  foundation  of  the 
bacteriological  method — the  discovery  that  the  bacillus  of 
anthrax  could  be  cultivated  in  successive  generations  outside  of 
the  body,  and  that  these  generations  retained  the  power  of  com- 
municating the  disease  for  an  unlimited  period.  It  thus  came 
to  pass  that  the  years  from  1877  to  1879  were  among  the  most 
notable  in  the  history  of  our  science  ;  for  while  Salomonsen^s 
discovery  afforded  to  the  many  searchers  after  the  specific 
micro-organism  of  tubercle — among  whom  one  of  the  foremost 
in  this  country  was  my  predecessor  in  this  chair,  Mr.  W.  Watson 
Cheyne — the  assurance  that  their  search  would  eventually  be 
successful,  Koch's  discovery  furnished  the  method  by  which 
that  success  was  rendered  possible. 

Let  us  hasten  over  the  next  eight  years,  during  which  new 
specific  forms  of  micro-organisms  were  observed  and  dis- 
criminated from  each  other  in  rapid  succession,  and  pass  on  to 
the  next  important  step  in  the  investigation  of  the  process  of 
infection — the  discovery  by  Fliigge  and  Nuttall  ^  at  Breslau, 
and  by  Buchner  ^  at  Munich,  of  the  fact  that  in  certain  animals 
the   liquor  sanguinis  is  possessed    of    alexeteric  properties  by 

'  "Sur  rinociilation  cle  la  Tubcrciilose,  specialement  a  I'lris  dii  Lapin," 
'Nordiskt  Medicinskt  Arkiv.,'  1879,  vol.  xi. 

-  "  Stvidien  iiber  die  Abschwiichun<)^  virulenter  Bacterien,"  etc.,  including- 
Nnttall,  "  Exporiniente  iiber  die  bacterienfeindlichen  Einfliisse  des  thierisclien 
Koi-per.s,"  '  Zeitschrift  f iir  Hygiene,'  1888,  vol.  iv. 

■'  "  Untcrsuchungen  iiber  die  bacterienfeindlichen  "VVii-kungen  des  Bliites 
und  Blutserums,"  '  Archiv  fiir  Hygiene,'  1890,  vol.  x,  p.  84. 
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virtue  of  which  it  may  contribute  to  the  clefeuce  of  the  organism; 
and  that^  in  animals  in  which  the  power  of  resisting-  specific  in- 
fections has  been  acquired  by  immunisation,  this  power  can  be 
transmitted  to  other  individuals  by  the  serum.  It  does  not  lie 
within  my  scope  to  speak  of  the  value  of  this  discovery  as  the 
harbinger  of  a  new  therapeutic  method.  I  wish  only  to  dwell 
on  its  influence  on  the  progress  of  research.  To  the  scientific 
investigator  of  the  infective  process  it  at  once  opened  new 
possibilities,  the  result  of  which  has  been  that  during  the  last 
ten  years  the  inquiry  into  the  nature  of  the  alexeteric  properties 
of  the  blood,  whether  natural  or  acquired,  has  been  carried  out 
with  extraordinary  zeal  and  success  in  Germany,  France,  Scan- 
dinavia, Russia,  Italy,  Japan — as  well  as  in  the  laboratories  of 
this  country  and  of  America.  But  the  results  Avhich  have  been 
gained  present  to  the  student  who  desires  to  bring  them  into 
intelligible  relation  with  each  other,  difficulties  which,  if  I  am 
not  mistaken,  are  greater  than  any  which  he  has  to  encounter 
in  other  branches  of  pathology.  In  attempting  to  discuss  them, 
however  imperfectly,  I  am  not  vain  enough  to  imagine  that  I 
shall  be  able  to  add  to  the  knowledge  of  those  members  of  the 
Society  who  are  conversant  with  the  subject.  The  utmost  that 
I  can  hope  for  is  to  be  of  some  use  to  those  who  are  perplexed 
by  the  multiplicity  of  the  experimental  data  which  have  been 
presented  to  them,  and  (to  use  a  homely  expression)  who  find  it 
difficult  to  see  the  wood  because  of  the  trees.  The  main  source 
of  this  difficulty  is  no  doubt  the  rapidity  of  progress — the 
number  of  new  experimental  results  which  present  themselves 
to  us  year  by  year  and  month  by  month,  A  few  years  ago  the 
contest  seemed  to  be  between  infected  organism  and  infecting: 
microbe.  Now  wc  have  also  to  do  with  toxines  and  antitoxines. 
In  the  language  of  a  century  ago,  a  transition  has  taken  place 
from  solidism  to  humoralism  ;  and  even  the  old  words  have  been 
revived.  Happily  the  change  does  not  depend,  as  was  wont  to 
be  the  case  at  former  periods  in  the  history  of  medicine,  on  a 
swing  of  the  pendulum  of  medical  opinion,  but  on  the  real  pro- 
gress of  experimental  investigation.  Every  advance'  brings  us 
nearer  to  the  scene  of  action,  and  thus  enables  us  to  see  thinsrs 
on  a  larger  scale  and  in  more  detail.  In  our  attack  on  the 
citadel  of  knowledge,  the  obstacles  are  the  more  formidable  the 
nearer  wc  a})pr()acli  the  breach.     Fai-  fi-om  tiiiding  the  work  cut 
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out  for  us  easier,  it  is  ten  times  more  difficult.  To  the  micro- 
scopical methods  we  used  before  we  have  now  to  add  chemical 
ones.  If  Ave  had  to  do  with  substances  of  known  constitution 
which  could  be  recognised  by  their  chemical  reactions,  it  might 
be  otherwise ;  but  as  yet  we  are  far  removed  from  this 
knowledge.  We  gratefully  learn  from  the  physicist  and 
chemist  how  to  use  exact  methods  and  instruments.  Even  as 
regards  these  we  find  that  we  must  largely  depend  on  ourselves. 
For  the  methods  which  in  the  present  investigation  have  done 
most  for  us — such,  e.  g.,  as  the  use  of  the  centrifuge,  filtration 
through  porcelain,  and,  to  mention  the  most  recent,  the  cyto- 
clastic  method  contrived  by  Mr.  Sydney  Eowland — have  been 
all  devised  by  pathologists  themselves.  In  the  interpretation  of 
the  newly  discovered  properties  of  the  circulating  blood  and  of 
the  tissue  juices  on  which  immunising  processes  depend,  I  hope 
to  be  able  to  show  you  as  I  proceed  that  we  have  already 
received  invaluable  direct  assistance  from  the  exact  sciences ; 
but  the  history  of  pathology  leads  us  to  believe  that  the  most 
important  work  will  still  be  done  by  men  who,  like  Yirchow, 
Cohnheim,  Lister,  Koch,  and  Ehrlich,  are  themselves  pathologists. 
The  consideration  of  a  complicated  question  like  that  of  infec- 
tion can  often  be  best  entered  upon  from  the  point  of  view  of 
the  prevalent  notions  which  relate  to  it,  for  in  general  such 
notions  contain  a  kernel  of  truth.  Now  there  are  two  points 
relating  to  infection  about  which  all  are  agreed.  One  of  these 
is  that  when  a  contagium  enters  the  human  or  animal  body  its 
encounter  with  the  living*  organism  is  of  the  nature  of  a 
struggle  between  two  opposing  tendencies.  We  may  accept 
this  notion  of  reciprocal  counteraction  or  antagonism  as  funda- 
mental, and  allow  it  free  scope  in  our  speculations  as  to  the 
nature  of  infection,  not  merely  because  it  is  in  harmony  with 
observed  facts  with  which  we  have  been  long  familiar,  bat  also 
because  it  is  a  necessary  corollary  to  the  one  biological  law  to 
which  there  is  no  exception, — the  law  that  in  the  living  organism 
every  part,  every  organ  works  together  with  the  rest  for  the 
maintenance  and  efficiency  of  the  whole,  and  consequently 
for  the  counteraction  of  whatever  is  hostile  to  that  end.  The 
existence  in  the  environment  of  specific  disease-producing 
poisons  is  a  fact,  like  that  of  the  origin  of  evil  in  the  moral 
world,  behind  which  we  need  not  at  present  strive  to  penetrate. 
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The  liability  to  infection  Avhicli  this  fact  implies  must^  in 
accordance  Avith  the  law  of  adaptation,  be  associated  with  the 
power  of  counteracting  it.  Our  question,  therefore,  is  not  why 
we  are  provided  with  the  means  of  guarding  against  these 
risks,  but  how  contagia  act  and  how  the  organism  reacts  against 
their  attacks.  The  progress  of  research  affords  ground  for 
believing  that  the  principle  of  antagonism  has  an  almost  un- 
limited scope  in  its  application  to  the  process  of  infection.  The 
old  notion  that  every  bane  has  its  antidote  is  so  far  true  that 
every  injtiriotis  substance  which  is  capable  of  being  assimilated 
(in  the  physiological  sense)  by  a  living  cell  is  also  capable  of 
exciting  in  it  an  abnormal  reaction  antagonistic  to  the  first. 
We  have  long  recognised  this  power  of  reaction  in  the  cells  of 
the  animal  body,  but  Dr.  Walker,^  by  his  previous  studies  on  the 
bacillus  of  typhoid  fever,  and  still  more  by  the  experiments 
published  only  the  other  day,  has  given  reason  for  believing 
that  it  is  also  possessed  by  the  bacillus  itself.  He  has  shown 
that  when  the  bacillus  of  typhoid  fever  is  gTown  in  a  bacterio- 
lytic medium,  those  bacilli  which  escape  dissolution  acquire  a 
higher  degree  of  virulence.  In  other  Avords,  the  anti-bacterial 
reaction  of  the  medium  excites  in  the  bacilli  which  evoked  it  an 
anti-antibacterial — /.  e.  a  pro-bacterial — reaction  which  is,  of 
course,  equivalent  to  an  increase  of  virulence. 

A  second  point  about  which  there  is  also  complete  agreement 
is  that  of  xj^ecijicity.  I  have  already  referred  to  the  four  or  five 
years  during  which  the  discovery  of  the  specific  cause  of 
tubercle  was  anticipated  and  the  micro-organism  itself  sought  for, 
just  as  the  discovery  of  the  planet  Xeptune  was  anticipated  by 
the  astronomers  Adams  and  Leverrier.  iSince  then  we  have  been 
furnished  with  equally  unequivocal  evidence  of  the  specificity 
of  many  other  diseases  which  were  before  of  doubtful  etiology. 
But  tlie  most  striking  result  of  all  has  been  the  discovery  of  the 
close  analogy  between  the  specificity  of  man  and  of  the  higher 
animals  and  that  of  their  diseases.  'J'his  analogy  may  be  ex- 
pressed by  saying  tliat  s})ecies  in  animals  and  species  in  in- 
fective diseases  have  this  in  common,  that  they  can  both  lie  dis- 
tinguished by  characteristic  peculiarities  in  the  liquid  part  of 
the   circulating    blood — cliaracteristics   whicli    might   be  called 

'  '  Journal  of  Tatholo^y,'  March,  litiil.',  .lud  '  British  Medical  Jourual,'  October 
ISth,  I'MtL'. 
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chemical  were  it  not  tliat,  although  they  belong  not  to  cells  but 
to  theii*  fluid  environment,  they  are  physiological  or  pathological, 
and  not  such  as  the  chemist  could  take  cognizance  of.  On  this 
interesting  subject  time  will  not  allow  me  to  enter. 

If  I  have  not  occupied  too  much  of  your  time  with  these 
general  considerations,  I  will  ask  your  permission  to  pass  on  to 
the  discussion  of  the  two  forms  in  which  the  infective  pi'ocess 
presents  itself — infection  by  toxine  and  infection  by  bacteria. 
In  doing  so  I  will  ask  you  to  regard  these  processes  exclusively 
from  the  pathological  point  of  view.  I  am  anxious  that  we 
should  as  far  as  possible  confine  our  attention  to  what  happens 
in  the  tissues  and  structures  of  the  infected  organism  when 
attacked  by  the  infecting  toxine  or  bacterium  as  the  case  may 
be.  Of  the  first  kind  of  infection  diphtheria  is  the  typical 
instance.  Its  toxic  action  can  be  measured  with  assured 
accuracy  by  determining  how  much  is  just  enough  to  kill  a 
given  test  animal  in  a  given  time.  A  certain  quantity  of  horse 
serum  prepared  by  the  now  familiar  method  of  immunisation  is 
proved  by  experiment  to  counteract  that  action — i.  e.  in  tech- 
nical language,  to  neutralise  the  minimal  lethal  dose.  This  ex- 
periment, which  has  been  repeated  thousands  of  times,  suggests 
the  existence  in  toxine  and  serum  of  two  bodies  which  enter 
into  chemical  combination,  but  when  Ave  seek  for  the  evidence 
that  tliis  is  so  we  encounter  great  difficulties.  If  the  combina- 
tion of  the  two  antagonistic  substances  is  a  chemical  one,  it  must 
be  indicated  by  chemical  reactions  capable  of  being  expressed 
in  chemical  language.  In  judging  of  chemical  neutralisation 
we  have  recourse  to  a  chemical  test  or  indicator.  In  the 
present  instance  our  indicator  is  not  chemical  but  pathological. 
The  reagent  used  is  not  a  chemical  reagent  in  a  test  bottle,  but 
a  living  guinea-pig  in  a  cage.  We  are  able  to  observe  the 
pathological  effects,  but  of  the  siibstances  which  produce  them 
we  have  as  yet  no  exact  knowledge.  We  sball  see  as  we  pro- 
ceed that  certain  concomitant  phenomena  of  infection  are  already 
accessible  to  chemico-physical  investigation,  but  this  cannot 
yet  be  said  to  be  the  case  as  regards  the  essential  process  of 
infection  and  counter-infection.  We  can  best  judge  of  this  by 
considering  what  we  know  as  to  the  essential  nature  of  the 
action  of  tlio  toxine  of  (Ii])]itlieria. 

Tlie  (juality  wliicli  stands  first  is  lethality.     This  we  measure 


PRESIDENTIAL  ABDBESS.  9 

ill  terms  of  the  M.L.D.  (minimum  lethal  dose)  unit.  But 
lethality  is  not  all.  All  toxines  in  moderate  dose  do  something 
else.  Side  by  side  with  the  lethal  process  there  is  another 
process,  the  effects  of  which  tend  in  the  opposite  direction.  Its 
nature  may  be  compared  to  Avhat  in  physiology  is  called  stimula- 
tion. For,  just  as  the  introduction  of  a  sapid  substance  into  the 
mouth  evokes  a  corresponding  specific  sensation,  so  when  a 
toxine  enters  the  organism  it  calls  forth  an  equally  specific  re- 
action or  response.  It  is  scarcely  needful  to  point  out  that  this 
response  must  have  its  seat  in  the  living  oi'ganism  or  in  the  cells 
of  which  it  is  constituted,  and  that,  like  other  responses  to 
stimulation,  there  is  no  constant  relation  between  the  intensity 
of  the  response  and  that  of  its  exciting  cause.  It  is  still  more 
important  to  notice  that,  although  its  effects  extend  not  only  to 
the  living  cells,  but  to  the  medium  in  which  they  live,  the  action 
itself  is  physiological  or  vital. 

The  two  properties  I  have  endeavoured  to  characterise,  the 
lethal  effect  and  that  of  inducing  an  antidotal  or  protective 
action,  are  so  different  that  it  may  seem  superfluous  to  contrast 
them;  but  their  association  in  the  process  of  infection  suggests 
the  question  of  the  nature  of  the  connection  between  them. 
There  are  many  indications  that  these  two  actions  are  not  neces- 
sarily dependent  on  each  other.  Let  us  refer  to  one  or  two  ex- 
perimental facts.  If,  after  a  lethal  dose  of  toxine  has  been 
administered  to  a  guinea-pig,  a  dose  of  antitoxine  slightly  larger 
than  that  necessary  to  antagonise  the  toxine  in  vitro  is  given  im- 
mediately, the  lethal  effect  is  averted.  But  if  the  antidote 
is  delayed,  as  in  the  experiments  of  Donitz,^  the  quantity  of 
antitoxine  required  to  prevent  death  must  bo  correspondingly 
increased  until  eventually  no  amount  of  it  is  adequate.  The 
lethal  process,  therefore,  is  one  of  Avhich  you  can  measure  the 
duration  in  minutes,  whereas  the  reaction  is  a  process  of  pro- 
tracted development.  The  separateness,  or  rather  separableness, 
of  the  one  process  from  the  other  is  still  more  strikingly  proved 
by  a  remarkable  series  of  experiments,  also  relating  to  tetanus 
toxine,  nuide  a  year  ago  by  Dr.  Kitchie.-     He  found  tluit  by  sub- 

'  "  Uobor  das  Antitoxin  tics  Tetanus,"  '  Duutscho  iiii'dicinisclio  Wochen- 
schrift,'  1897,  vol.  xxiii,  p.  tL'H. 

-  "  Artificial  Mudifioations  of  Toxins,  with  special  reforence  to  Iiunmnity," 
'  Journal  -if  Ilyi,ncnt','  1901,  vol.  i,  p.  11'."). 
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jecting  tetanus  toxine  to  the  action  of  very  dilute  hydrochloric 
acid  for  a  limited  period,  it  is  possible  so  to  modify  active  tetanus 
toxine  as  to  deprive  it  of  its  lethality  while  retaining  its  power 
of  exciting-  antagonistic  action.  He  was  thus  able  to  use  it  at 
once  in  much  larger  dose  than  would  otherwise  have  been 
possible,  and  consequently  to  bring  up  his  animals  very  rapidly 
to  such  a  degree  of  immunity  that  (in  one  series  of  experiments) 
after  a  very  few  days  they  tolerated  more  than  a  hundred  times 
the  minimal  lethal  dose. 

I  have  mentioned  the  experiments  of  my  colleague  first  as 
being  best  known  to  me,  but  there  are  others  which  exemplify 
the  same  principle — that  of  the  separableness  of  the  two  actions 
of  a  toxine.  The  reason  why  it  was  necessary  in  Ritchie's  ex- 
periment to  subject  tetanus  toxine  to  a  mitigating  process  before 
asing  it  to  immunise  a  guinea-pig  was  that  the  susceptibility  of 
that  animal  to  the  virulent  action  of  the  tetanus  toxine  is  so 
g'reat  that  the  reactional  process  is  anticipated  by  the  lethal. 
In  the  rabbit  the  susceptibility  is  so  slight  that  there  is  no  diffi- 
culty in  obtaining  immunity  in  the  usual  way,  even  when  un- 
mitigated toxine  is  used.  It  may,  indeed,  be  stated  generally 
that  animals  which  are  wholly  insusceptible  to  the  poisonous 
action  of  a  toxine  may  notwithstanding  be  immunised  by  it  and 
yield  antitoxic  serum. 

Just  as  diphtheria  and  tetanus  have  served  us  for  the  exempli- 
fication of  the  process  of  infection  by  soluble  toxines,  so  we  may 
take  cholera  as  an  instance  of  infection  by  microbes.  We 
choose  cholera  for  the  reason  that  the  fundamental  experiment 
of  Pfeiffer,^  which  has  led  to  so  many  important  discoveries, 
related  to  the  cholera  vibrio.  I  must  occupy  a  few  moments  in 
recalling  the  conditions  of  that  experiment  to  your  attention. 
In  the  earliest  experiments  on  infective  products  (I  refer  to 
Klein's  and  my  own  experiments  in  the  seventies)  the  peritoneal 
cavity  of  the  guinea-pig  was  used  as  constituting  an  admirable 
cultivation  chamber  containing  endothelial  elements  prone  to 
proliferate  and  leucocytes  pi*epared  to  incorporate  Avhatever 
particles  were  presented  to  them.  The  value  of  the  method  is 
now  much  greater  than  it  was  then.  The  experiment  I  have  just 
mentioned  consists  in  this — that  you  introduce  into  the  peritoneum 

'  Pfeiffer,  "  Ein  neues  Grundgesetz  der  luimiinitiit,"  '  Deutsche  lued. 
"VVoclionschrift/  189(3,  Nos.  7  and  8. 
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cholera  vibrios  of  initig-ated  virulence  in  less  than  lethal  dose. 
These  are  followed  in  a  day  or  two  by  others  of  virulent  cultures, 
and  those  by  successors  in  increasing  doses.  The  effect  of  the 
proceeding-  is  that  the  guinea-pig  becomes  "  immune/'  the  signs 
of  which  change  are  (1)  that  fresh  vibrios  in  many  times  the 
lethal  dose  can  be  introduced  without  lethal  result ;  (2)  that  the 
vibrios  undergo  what  for  the  last  ten  years  has  been  known  as 
bacteriolysis;  and  (3)  that  the  serum  of  the  animal  acquires 
bacteriolytic  and  protective  properties.  Now  with  reference  to 
this  bacteriolytic  serum,  it  had  already  been  discovered  that  it 
could  be  deprived  of  its  bacteriolytic  power  by  moderate  warm- 
ing. But  it  was  found  that  if  the  liquid  so  modified  was  intro- 
duced into  the  peritoneal  cavity,  its  lytic  power  was  promptly 
restored ;  whence  it  was  concluded  that  the  constituent  of  the 
serum  Avhich  was  destroyed  by  warming  was  in  some  form  or 
other  produced  by  contact  with  living  cells. 

I  have  ventured  to  repeat  to  you  this  story,  with  which  no 
doubt  every  one  present  is  familiar,  because  it  contains  what  is 
essential  to  the  understanding  of  the  process  of  bacterial  infec- 
tion, and  affords  the  data  on  which  the  distinction  between  the 
toxical  and  the  bacterial  form  of  the  infective  process  can  be 
founded.  In  the  case  we  first  considered,  the  encounter  of  the 
organism  with  a  soluble  toxine  during  an  active  immunisation, 
nothing-  more  is  required  than  that  the  two  actions  w^e  have 
designated  as  severally  letJtal  and  reactional  should  be  so  opposed 
to  each  other  that  the  effect  of  the  former  may  be  more  or  less 
balanced  by  the  reaction  due  to  the  latter.  When,  as  in  natural 
infection,  bacteria  appear  on  the  scene  as  carriers  of  infection, 
it  is  necessary  that  (if  I  may  be  permitted  to  employ  tcleulogical 
language)  the  process  should  adapt  itself  to  the  natural  condi- 
tions of  the  infected  organism.  Pfeiffcr's  experiment,  confirmed 
as  it  has  since  been  by  evidence  derived  from  other  sources, 
afforded  ground  for  concluding  that  the  power  which  the  serum 
of  animals  immunised  by  his  method  possesses  of  dissolving  the 
vibrio,  is  due  to  a  constituent  similar  in  nature  to  that  discovered 
by  Nuttall  and  J3uchner  several  years  before,  and  for  the  belief 
thiit  in  the  bacteriolysis,  which  in  Pfeiffer's  experiment  took 
])];!(•('  ill  the  peritoneal  cavity,  two  agents  took  part,  the  first 
of  wliicli  \v;is  cl'/iirly  :i  spccilic  jn'oduct  of  tlu'  collision  between 
bacteria  and  living  tissue — i.e.  of   the  |)r<itectivi>  rcartioii  of  the 
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latter — tlie  other  pre-existing-  and  non-specific,  a  normal  con- 
stituent of  living-  cells. 

These  conjectures  ^vould  not  have  assumed  the  definite  form 
that  we  are  now  able  to  assign  to  them,  had  it  not  been  that 
about  the  same  time  another  line  of  investigation  Avas  opened, 
which  promises  to  be  as  fruitful  as  that  of  Pfeiifer.  It  was  dis- 
covered that  the  toxic  effects  produced  by  «/;Vh  blood-discs  [i.e. 
blood-discs  of  an  animal  of  a  different  species)  when  introduced 
into  the  living  body  correspond  in  many  remarkable  particulars 
with  those  of  morbific  bacteria.  In  this  connection  time  will 
not  permit  me  to  do  more  than  to  mention  the  remarkable  series 
of  experiments  by  which  Bordet  ^  first  demonstrated  that  the 
action  of  the  hfemolytic  serum  thus  obtained  depends  on  two 
constituents,  both  of  intra-cellular  origin,  one  of  which  is  specific 
and  was  designated  by  him  "substance  sensihilisatrice"  the 
Other  non-specific,  the  analogues  of  the  two  anti-bacterial  pro- 
ducts mentioned  just  now.  The  former  is  also  called  immunis'me, 
a  word  which  expresses  perhaps  better  than  any  other  its  specific 
property  of  preparing  the  blood-disc  or  the  bacterium,  as  the 
case  may  be,  for  the  lytic  action  of  the  second  constituent, 
called  by  Bordet  the  alexine,  and  by  Ehrlich  the  conijylemejit. 
The  great  value  of  Bordet's  experiment  consisted  in  this — that  it 
added  clearness  to  the  interpretation  that  had  already  been 
given  of  Pfeift'er's  reaction,  showing-  that  the  power  wdiicli 
blood-discs  and  bacteria  have  in  common  of  resisting  the  solvent 
(lytic)  action  of  blood  and  tissues  is  annulled  by  the  specific 
protective  action  called  into  existence  by  the  penetration  into 
the  infected  human  or  animal  organism  of  alien  blood-discs  or 
of  bacteria,  as  the  case  may  be.  I  will  ask  you  to  take  for 
granted  the  experimental  evidence  by  which  during  the  last  few 
years  these  conclusions  have  been  established  and  their  meaning 
extended,  in  order  that  I  may  claim  your  attention  to  the 
recently  conductt'd  investigations  relating-  to  the  nature  and 
mode  of  action  of  In^jmolysine  at  Copenhagen.  The  results  of 
these  inquiries  have  just  appeared  in  the  inaugural  report  of 
the  Serum  Institution,  just  opened  at  Copenhagen,  which  con- 
tains a  series  of  most  important  papers,  written  in  Euglish.  It 
is  impossible  to  examine  this  volume  Avithout  being  impressed 

'  "  Les  Serums  hemolytiques,"  '  Annales  de  I'Institiit    Pastern-,'  1900,  vol. 
xiv,  p.  2ij7. 
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by  the  fact  that  the  country  that  has  given  us  our  Queen  offers 
us  in  our  own  language  contributions  to  pathohjgical  science  of 
an  excellence  which  we  shall  find  it  difficult  to  equal.  I  can 
only  refer  to  the  two  papers  with  which  the  volume  opens.  Two 
eminent  men — Arrhenius,  the  well-known  professor  of  physics 
at  Stockholm,  and  IMadsen,  whose  work  on  immunity  is  familiar 
to  us — have,  if  I  may  so  express  myself,  put  their  heads  tog*ether 
for  the  solution  of  fundamental  questions  relating  to  haemolysis. 
Before  I  endeavour  to  explain  their  scope  1  must  remind  you 
that  the  property  of  dissolving  the  coloured  blood-corpuscles  is 
possessed  by  many  bacterial  products,  and  particularly  by  the 
toxine  of  tetanus,  and  that  it  was  discovered  by  Ehrlich  some 
years  ago  that  the  hasmolytic  constituent  of  this  toxine  was 
different  from  the  "  spastic,^'  and  that  anti-lytic  serum  could  be 
obtained  by  the  ordinary  process  of  immunisation.  One  of  the 
most  important  of  the  Danish  investigations  relates  to  the 
question  whether  the  neutralisation  of  this  tetanolysine  by  anti- 
lysine  conforms,  as  regards  the  physical  conditions  under  which 
it  takes  place,  to  the  process  of  neutralisation  of  an  acid  by  a 
base.  The  answer  to  the  question  is  in  the  affirmative.^  For  us 
the  essential  point  is  that  the  "  lytic  "  process  which  takes  so 
important  a  part  in  the  defence  of  the  organism  against  infection 
admits  of  exact  investigation.     At  first  sig-ht  this  result  niio-ht 

o  o  o 

appear  to  be  of  little  moment,  for  lytic  action,  although  an 
essential  concomitant  of  anti-lethal  action,  cannot  be  identified 

^  Arrhenius  and  Madsen,  '  Physical  Chemistiy  api^lied  to  Toxines  and  Anti- 
toxines — Action  of  Antitoxine  \ipon  Toxine.'  The  purpose  of  this  research  is  to 
compare  the  interaction  of  lysine  and  anti-lysine  with  similar  interactions 
between  svibstances  of  known  molecular  weight  and  constitution.  The  fii'st 
result  of  the  investigation  was  to  show  that  when  the  process  is  conducted  by 
successive  addition  of  equal  quantities  of  anti-lysine  to  tetano-lysine,  the  rate 
of  diminution  of  hemolytic  power  is  very  much  greater  at  first  than  afterwards. 
By  plotting  the  successive  diminutions  a  curve  was  obtained,  of  which  the 
characters  express  the  time-x'elations  of  the  process  of  neutralisation.  This 
result  having  been  arrived  at,  the  next  step  was  to  compai-e  this  curve  with  a 
similar  one  obtained  by  the  same  method  and  representing  a  known  ph\-sico- 
chemical  process — namely,  the  neutralisation  of  a  base  by  a  weak  acid.  It  was 
found  that  although  in  general  the  peculiarities  in  question  do  not  present 
themselves  in  tlie  comliination  of  acid  and  liase,  there  .ire  certain  cases  in 
which,  under  special  known  conditions,  the  coinciilence  of  the  two  curves  is 
complete.  This  result  affords  reason  for  concluding  that  the  combination  of 
anti-lysine  with  lysine  is  a  process  within  the  reach  of  chcmico-pliysical 
investigation. 
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Avitli  it.  But  in  reality  it  is  of  tlie  utmost  significance,  for  the 
proof  that  the  interaction  of  lysine  and  anti-lysine  is  of  the  same 
nature  as  chemical  combination  brings  us  one  step  nearer  to  the 
understanding-  of  the  fundamental  antagonism  between  lethal 
and  anti-lethal  action.  The  relation  betAveen  the  question  of 
hasmolysis  and  that  of  the  general  action  of  toxine  maybe  stated 
as  follows  : — We  have  two  kinds  of  poisons  concerned  in  the 
production  of  specific  diseases  or  of  morbid  states  : — toxines 
which  act  on  particular  cells,  as,  p.  g.,  the  coloured  blood-discs ; 
toxines  which  act  on  the  whole  body.  The  former  have  been 
brought  by  the  chemico-physical  researches  of  Madsen  and 
Arrhenius,  for  which  those  of  Ehrlich  paved  the  way^  within  the 
scope  of  exact  scientific  investigation.  The  latter  are  not  as  yet 
amenable  to  direct  investigation  of  the  same  kind,  but  the  close 
relation  of  these  toxines  to  the  others  justifies  the  inference  that 
the  antagonism  between  them  and  their  opponents  may  be 
dependent  on  chemical  interaction. 

I  must  now  ask  your  attention  to  one  more  experiment 
relating  to  hfemolysis.  The  investigation  in  question  is  that 
published  a  short  time  ago  by  Dr.  W.  Bulloch.^  Dr.  Bulloch's 
method  may  be  compared  with  Professor  Pfeiffer's,  with  the 
substitution  of  blood-discs  for  cholera  vibrios.  It  consists  in  the 
injection  of  repeated  doses  of  the  blood-discs  of  the  ox  into  the 
peritoneal  cavity  of  the  rabbit,  so  as  to  render  its  blood  more 
and  more  h^emolytic.  Serum  was  collected  at  frequent  intervals 
so  as  to  observe  the  effect  of  the  injections  (1)  on  its  heemolytic 
power,  and  (2)  on  the  number  of  leucocytes  it  contained.  The 
haemolytic  power  was  estimated  by  first  of  all  measuring  in  vitro 
the  smallest  quantity  of  the  native  serum  which  would  take  a 
standard  quantity  of  ox  blood-discs.  From  this  datum  Dr. 
Bulloch  was  able,  by  taking  advantage  of  the  fact  that  the 
specific  immunisine  was  always  in  excess,  to  determine  the  varia- 
tions of  that  constituent  by  adding  an  excess  of  lysine  and  then 
making  a  second  measurement  of  the  htemolytic  power  of  the 
mixture.  In  this  way,  although,  of  course,  no  measurement 
could  be  obtained  of  the  quantities  of  the  two  constituents,  the 
variations  of  haemolytic  activity  during  the  period  of  infection 
could  be  estimated.     Under   different  conditions  the  result  of 

'  "  Ueber  die  Beziehiing  zwischen  Hilmolysis  unci  Bacteriolysis,"  '  Central^ 
blatt  fiir  Bacteriologie,'  vol.  xxix,  j).  732. 
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these  experiments  was  most  remarkable.  Each  treatment  of 
the  rabbit  Avith  ox  blood-discs  was  followed  after  a  period  of 
incubation  of  several  days  by  a  rapid  increase  of  the  specific 
iminunisine,  this  being  ushered  in  by  an  increase  in  the  number 
of  leucocN'tes^  particularly  of  the  lymphocytes.  In  all  the 
rabbits  used  in  these  experiments  the  serum  obtained  contained 
more  of  the  specific  constituent  than  Avas  required  to  utilise  the 
complement,  and  it  was  found  that  this  excess  was  increased 
after  every  introduction  of  a  fresh  dose  of  the  obnoxious  blood- 
discs  without  any  increase  of  the  l3^sine,  so  that  in  order  to 
obtain  the  full  hi^emol^'tic  effect  it  was  necessary  to  supply  the  lack 
of  complement  by  the  addition  of  serum  from  an  intact  animal. 

The  fact  that  the  production  and  gradual  augmentation  of 
the  specific  property  Avhich  must  unquestionably  be  regarded  as 
the  essence  of  immunisation  were  preceded  and  accompanied  by 
leucocytosis,  recalls  our  attention  to  those  lines  of  inquiry  which 
relate  to  the  part  played  by  leucocytes  in  the  processes  we  have 
been  considering.  I  do  not  suppose  that  anyone  questions  that 
the  effective  constituents  of  bacteriolytic  and  lia?molytic  serum 
are  substances  of  cellular  origin.  As  regards  the  lytic  con- 
stituentj  Metchnikoif  and  his  school  have  abundantly  shown 
that  although  both  bacteriolysis  and  hemolysis  can  take  place 
without  the  direct  intervention  of  leucocytes  endowed  with  the 
faculty  of  phagocytosis,  these  structures  take  an  important  part 
in  bacteriolysis.  In  connection  with  this  subject,  I  may  be  per- 
mitted to  remind  you  that  during  this  year  a  communication 
was  made  to  this  Society  by  Professor  Muir,  of  Glasgow,  on  the 
'Reactions  of  Leucocyte-forming  Tissues  in  Infections,'  in  which 
he  conclusively  showed  that  the  leucocytosis  which  is  observed 
in  acute  infiammations  was  a<Jsociated  Avith  changes  of  a  A-ery 
remarkable  kind  in  the  marrow  of  bone.  'J'hese  chansres,  which 
he  appropriately  designates  reactional,  are  characterised  by  the 
conversion  of  yellow  into  red  marrow  and  the  abundant  pro- 
liferation of  leucocyte-producing  tissue.  Professor  Muir's  ob- 
servations further  tend  to  show  that  this  "  reaction  "  is  for  the 
most  part  limited  to  the  nuMlullary  tissue,  neitluM"  sjjIcch  nor 
lymphatic  glands  taking  part  in  it.  I  must  not  omit  to  nu'Ution 
that  although  no  one  has,  so  far  as  I  know,  investigated  the 
subject  so  satisfactoi-ily  as  I'mfrssor  Muir,  several  ]iatli()logists, 
])ai'ticiilai-ly  T)r.  lioger,  of    Paris,  have   descrihcd  clianges  in  the 
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marrow  accompanying  acute  infective  processes,  of  tlie  same 
nature  as  those  to  wliich  I  have  just  referred. 

What  I  have  said  may  suffice  to  show  that  we  have  in  these 
secondary  infective  processes  in  the  tissues  which  produce  blood- 
discs  and  leucocytes  on  the  one  hand,  and  in  the  lymphatic 
system  on  the  other,  a  productive  field  of  research  which  can  be 
worked  both  chemically  and  experimentally — a  field  which  is 
accessible  to  all  who  are  thoroug-hly  versed  in  histological 
methods.  In  this  field  what  has  already  been  done  will  afford 
indications  of  other  lines  of  investigation  of  equal  interest. 

In  conclusion,  may  I  express  the  hope  that  the  very  imperfect 
outline  of  my  subject  I  have  been  able  to  give  ma}^  be  found  to 
be  conformable  not  only  to  the  experimental  facts  to  which  it 
has  been  possible  to  refer,  but  to  the  mu^ch  more  numerous  and 
not  less  important  ones  which  I  have  been  compelled  to  omit  ? 
In  dealing  with  scientific  progress  there  is  some  risk  in  looking 
forward  ;  but  a  certain  amount  of  looking  forward  is  not  only 
permissible,  but  demanded.  I  confess  myself  wholly  unable  to 
forecast  the  discoveries  of  the  next  few  years.  There  seem  to 
me,  however,  to  be  two  lines  of  advance  for  which  two  kinds  of 
investigation  are  required.  The  one  thing  needful  is  to  continue 
the  investigation  of  the  oi'igin  and  nature  of  infective  processes 
by  experiments  on  animals  and  by  the  clinical  study  of  the 
anatomical  and  functional  changes  which  the  specific  infections 
produce  in  organs  and  tissues,  and  the  protective  reactions  which 
are  associated  with  them.  But  in  addition  to  this,  it  is  of  great 
importance  that  the  methods  of  physical  chemistry  should  be 
applied  to  the  interpretation  of  the  experimental  data.  Of  in- 
vestigations of  the  first  kind  I  have  given  a  few  instances  out 
of  many  this  evening.  Of  the  second  kind  I  could  offer  you  no 
better  example  than  the  splendid  research  conducted  by  Madsen 
and  Arrhenius. 
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1.   The  pathologij  of  asthma} 
By  T.  G.  Brodie  and  W.  E.  Dixon. 

(From  the  Research  Laboratories  of  the  Royal  Colleges  of  Physicians  and  Surgeons.) 

The  term  "  asthma  "  in  its  original  meaning  was  used  witli  the 
significance  with  which  we  now  employ  dyspnoea,  but  its  use 
has  gradually  become  much  more  restricted.  It  is  now  usually 
limited  to  the  affection  known  as  bronchial  or  spasmodic 
asthma,  and  in  this  meaning  only  we  use  the  word  in  the 
present  paper. 

Numerous  theories  have  been  advanced  to  explain  the  cause 
of  the  acute  attack,  the  most  important  being  classified  by 
Osier  in  the  following  manner  : 

1.  That  it  is  due  to  a  spasm  of  the  bronchial  muscles. 

2.  That  it  is  caused  by  a  swelling  of  the  bronchial  mucous 
membrane — fluctionary  hyper£emia  (Traube),  vaso-motorturges- 
cence  (Weber),  diffuse  hypersemic  swelling  (Clark). 

3.  That  in  many  cases  it  is  a  special  form  of  inflannnation  of 
the  bronchioles,  hronchiolltis  exudativa  (Curschmann). 

4.  That  it  is  duo  to  a  reflex  spasm  of  the  inspiratory  muscles, 
especially  the  diaphragm. 

Of  these  theories  the  first  is  the  one  which,  at  tlie  present 
time,  is  most  generally  supported,  but  there  are  still  many  who 
uphold  the  second  and  third  views,  or  modified  forms  of  them. 

1  Part  of  the  expenses  of  this  research  have  been  defrayed  by  a  grant  from 
the  Royal  Society. 
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During'  the  past  three  years  Ave  have  studied  the  physiological 
behaviour  of  the  bronchial  muscles  under  many  diverse  condi- 
tionSj  and^  as  a  general  conclusion^  have  arrived  at  the  view  that 
a  spasm  of  the  bronchial  muscles  is  in  all  instances  the  true 
cause  underlying  an  acute  attack  of  asthma.  In  this  paper  we 
give  a  brief  account  of  the  bearing  which  our  experiments  have 
upon  the  pathology  of  asthma,  and  the  manner  in  which  they 
can  be  utilised  in  explaining  the  symptoms  and  physical  signs 
of  an  attack.  Full  details  of  the  experiments  up  to  the  point 
at  present  reached  are  now  being  published  in  the  '  Journal  of 
Physiology.^ 

In  most  of  our  experiments  the  state  of  contraction  of  the 
bronchioles  has  been  determined  by  recording  the  volume  of 
air  entering  and  leaving  the  lung  during  each  respiratory  act. 
This  was  generally  effected  by  thoroughly  exposing  one  lung 
by  resection  of  several  ribs,  and  then  isolating  one  of  the  lobes, 
usually  the  lower  lobe  of  the  right  lung,  and  enclosing  it  in  an 
oncometer.  As  soon  as  the  thorax  was  opened  aeration  was 
maintained  by  artificial  respiration.  This  method  possesses  the 
advantage  that  throughout  a  long  experiment  the  conditions  of 
the  supply  of  air  to  the  trachea  remain  perfectly  constant  and 
under  control.  The  oncometer  is  made  air-tight  by  a  stiff 
vaseline,  and  the  changes  in  volume  of  the  enclosed  lobe 
recorded  by  connecting  the  oncometer  to  a  bellows-recorder. 
The  tracing  obtained  shows  variations  in  the  amount  of  blood 
contained  in  the  lobe,  as  well  as  in  the  air  waves,  but  the  former 
are  so  much  smaller  than  the  latter  that,  as  a  rule,  they  intro- 
duce no  difficulty  in  the  interpretation  to  be  placed  upon  the 
result.  In  most  experiments  the  aortic  blood-pressure  was 
simultaneously  recorded  by  a  mercury  manometer,  thus  enabling 
us  at  any  time  to  estimate  the  general  condition  of  the  animal. 
"We  will,  in  the  first  place,  give  the  results  of  our  experiments 
upon  the  innervation  of  the  muscles.  It  has  previously  been 
thoroughly  established  that  the  motor  nerve  to  the  bronchial 
muscles  is  the  vagus.  For  a  long  time  this  conclusion  was  very 
much  in  (juestion,  but  the  experiments  of  MacGillavry,^ 
Einthoven,- and  Beer'"  have  conclusively  established  it.      They 

'  MacGillavry,  '  Arch.  Ncerlandaises  des  Sciences,'  1877,  p.  445. 

2  Einthoven,  '  Pfliiger's  Arch.,'  li,  1892,  p.  367. 

•'  Boor,  'Arch.  f.  (Anat.  vi.)  Physiol.,'  1892,  snppl.,  p.  101. 
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showed  that  the  poor  results  obtained  by  previous  observers 
were  due  to  the  methods  they  employed.  The  only  satisfactory 
procedure  is  to  prove  that  the  movement  of  air  into  and  out  of 
the  alveoli  has  been  rendered  either  more  difficult  or  more  easy. 

Fig.  1.1 


Dug  killed  by  pithing.  Etlfft  of  stiimiliition  of  the  right  vagus 
Ccoil  at  5)  upon  the  'air  movements  of  the  middle  lobe  of  the  right 
lung. 

In  our  e.xperiments  this  is  attained  by  recordino;  the  volume  of 
air   entering'   at   each   inflation,  the   rise  of  air-})ressure  in   the 

'  All  the  figures  in  this  paper  are  to  be  read  from  left  to  right.  The  time 
record  in  all  indicates  seconds.  The  blood-pressure  was  recorded  by  a  mercury 
manometer  connected  to  the  carotid.  In  the  lung  plethysmogram,  a  rise  of 
the  lever  indicates  increase  in  volume  of  the  lobe. 
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trachea,  and  the  total  duration  of  that  rise,  being  maintained 
quite  constant  for  all  inflations.  A  typical  record  of  the  result 
obtained  is  given  in  Fig.  1,  which  shows  the  effect  of  a  short 
stimulation  of  the  vagus  upon  a  lobe  of  the  right  lung.  The 
upper  tracing  is  that  of  the  lung-volume,  and  the  lower  the 
aortic-pressure  curve.  During  the  time  indicated  by  the  rise 
in  the  abscissa  line  the  vagus  was  excited  by  induction  shocks 
of  such  strength  as  to  be  just  unpleasant  when  felt  on  the 
tongue.  In  the  lung-volume  tracing  each  rise  represents  the 
amount  of  air  entering  the  lobe,  and  the  fall,  the  amount  of  air 
leaving  each  time  the  lobe  collapses.  The  effect  of  the  stimula- 
tion of  the  vagus,  therefore,  is  to  rapidly  cut  down  the  amount 
of  air  entering  and  leaving  the  lobe.  This  is  quickly  pro- 
duced, for  in  seven  respirations  the  maximum  decrease  has 
been  reached,  and  the  amount  of  air  which  then  entered  was 
diminished  to  one  fourth  of  the  original  volume  ;  the  heights  of 
the  air  waves  are  55  mm.  before  and  13  mm.  after.  The  effect 
quickly  passed  off  Avhen  the  excitation  was  stopped.  A  result 
such  as  this  can  be  repeated  several  times,  but  gradually 
becomes  less  and  less  pronounced,  for  the  fibres  are  fairly  easily 
fatigued  to  electrical  stimulation.  In  this  figure  the  lines 
passing  through  the  apices  and  bases  of  the  airwaves  of  the  lung 
tracing  approach  one  another,  the  upper  line  being  the  one  most 
affected.  This  means  that  the  movement  most  restricted  was 
that  of  inflation,  a  point  we  shall  have  to  again  refer  to  later. 
Similar  reactions  are  to  be  obtained  in  the  rabbit  and  cat,  the 
other  two  animals  upon  which  Ave  have  experimented,  but  in  the 
latter  animal  the  reaction  is  usually  very  different.  The  usual 
effect  in  the  cat  is  a  slight  transient  constriction,  followed  by  a 
dilatation  lasting  until  the  excitation  ceases,  and  about  forty 
seconds  later  followed  by  a  typical  constriction.  This  reaction 
led  us  to  conjecture  that  we  were  dealing  with  a  twofold  effect, 
one  part  tending  to  produce  constriction,  the  other  relaxation. 
We  therefore  proceeded  to  test  for  broncho-dilator  fibres  in  the 
vagus,  and  soon  succeeded  in  proving  their  presence.  We  had 
already  shown  that  there  is  no  tonus  present  in  these  muscles 
under  normal  conditions,  and  as,  before  it  could  be  possible  to 
show  the  action  of  such  fibres,  the  muscles  must  be  contracted, 
we,  in  the  first  place,  induced  a  tonic  contraction.  This  can  be 
readily  effected  by  the  administration  of  muscarine  or  pilocar- 
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pine.  Excitation  of  the  vagus  now  produces  dilatation  of  the 
bronchioles,  an  effect  well  seen  in  Fig.  2.  In  this  experiment 
the  air  movements  had  been  cut  out  completely  by  a  dose  of 
pilocarpine  (3  mgrras.),  and  on  now  exciting  the  vagus  the 
bronchioles  relax  and  allow  a  considerable  volume  of  air  to  enter 


Fig. 


Cat,  killed  by  pithini,''.  Effect  of  excitation  of  the  vagus_(coil  at 
4  cm.),  upon  a  luny  in  which  the  l)ronchioles  had  been  constricted  by 
a  dose  of  pilocari:)ine.     Figxire  reduced  to  two  thirds. 


iuid  leave  the  lung  with  each  respiratory  act.  Sliortly  after  the 
excitation  ceases  the  bronchioles  again  constrict  under  the 
influence  of  the  drug.  This  reaction  may  be  repeated  a  great 
number  of  times  with  precisely  the  same  result  on  each  occa- 
sion.     Similar  effects  wci'O  also   obtaiiicil  in  tlio  dog  and  rabbity 
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thougli  apparently  tlie  dilator  fibres  are  not  quite  so  well 
developed  in  these  animals  as  in  the  cat. 

The  bronchial  muscles  are  therefore  innervated  by  two  sets  of 
fibres,  a  constrictor  and  a  dilator  set,  both  of  which  run  in  the 
vagus.  An  examination  of  the  sympathetic  fibres  leaving  the 
upper  thoracic  cord  for  motor  fibres  to  these  muscles  gave  com- 
pletely negative  results. 

A  considerable  diflficulty  we  met  in  all  our  early  experiments, 
and  which  we  only  learnt  to  explain  after  much  trouble,  was 
due  to  the  action  of  the  anassthetic.  A  large  number  of  our 
early  experiments  gave  negative  results,  which  we  ultimately 
found  to  be  caused  by  the  use  of  chloroform  or  ether  as  the 
anc"esthetic.  These,  we  found,  paralysed  the  nerve-endings  in 
the  bronchial  muscles,  and  we  only  succeeded  in  obtaining  con- 
stant results  on  vagal  stimulation  when  their  use  was  reduced 
to  a  minimum.  We  therefore  adopted  the  practice  of  anses- 
thetising  the  animal  with  the  smallest  necessary  quantity  of 
chloroform,  and  then  destroying  the  medulla  and  brain.  Xo 
further  anassthetic  was  then  required. 

It  is  necessary  to  mention  this  here  because  it  explains  the 
great  difficulty  we  have  experienced  in  obtaining  reflex  effects. 
Many  observers  have  attempted  to  get  reflex  constriction 
of  the  bronchial  muscles,  but  have  only  succeeded  in  a  very 
partial  degree.  Thus,  slight  reflex  constrictions  have  been 
described  as  following  excitation  of  the  sciatic,  superior  laryn- 
g-eal,  central  end  of  the  vagus,  the  cornea,  and  the  nasal  mucous 
membrane,  but  the  tracings  given  in  support  of  these  state- 
ments are  far  from  satisfactory.  When  working  upon 
aneesthetised  animals  our  attempts  to  produce  these  reflexes 
were  almost  entirely  negative.  It  therefore  became  necessary 
to  avoid  the  use  of  an  anaesthetic  altogether,  or  only  to 
administer  it  for  a  very  short  time.  As  it  was  also  necessary  to 
keep  the  medulla  uninjured,  we  worked  iipon  decerebrate 
animals,  but  the  conditions  were  still  far  from  ideal,  for  the 
decerebration  involves  a  rather  lengthy  operation  under 
anaesthesia,  and  the  injury  produced  in  the  majority  of  cases 
appears  to  set  up  a  constant  inhibitory  effect  upon  the  medullary 
centres.  When  working  in  this  w^ay,  we  therefore  decerebrated 
the  animal  and  then  kept  it  for  some  three  or  four  hours  before 
proceeding  with   the  c-xpfriment,  in  order  to  allow  ample  time 
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for  recovery  from  the  anesthetic.  But  even  under  these  con- 
ditions the  results  obtained  have  not  proved  as  successful  as  we 
had  hoped,  and  while  giving  the  reflex  effects  we  have  at 
present  succeeded  in  recording,  we  feel  that  there  are  still  many 
undecided  points  to  be  worked  out  before  we  can  understand 
the  normal  working  of  these  centres.  This  is  all  the  more  un- 
fortunate as  the  reflex  mechanism  unquestionably  plays  a  most 
important  part  in  the  production  of  the  acute  asthmatic  attack. 
We  have  never  succeeded  in  getting  reflex  constriction  by 
excitation  of  a  sensory  cutaneous  nerve,  nor  by  excitation  of  the 
stomach  or  intestines,  but   we  have  at    times  recorded  slight 


Fig.  3. 
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Dog.  Decerebrate.  Right  lung-vohime.  Blood-pressure.  Shows 
the  elect  of  stimulating  a  poiut  well  back  in  the  left  nostril.  Figure 
reduced  to  one  third. 

bronchial  constriction  on  excitation  of  the  central  end  of  the 
vagus  divided  in  the  neck,  or  of  the  superior  laryngeal.  We 
never  obtained  any  result  from  exciting  the  cornea.  The  most 
important  reflex  is,  however,  from  the  nasal  mucous  niembraue. 
In  all  cases  electrical,  mechanical,  or  chemical  excitation 
y.v(. duces  some  effect.  One  of  the  best  results  is  given  in  Fig.  3, 
in  wliich  the  constriction  produced  results  in  a  diminuti(Ui  of 
the  volume  of  air  entering  the  lung  to  one  half  its  original 
volunu>.  'i'he  tracing  also  illustrates  well  one  other  point,  viz. 
the  gradual  onset  of  the  constriction  and  its  very  ])n. longed 
course.     Section  of  tlie  vagus  entirely  abolishes  tlu'  result,  and 
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if  the  vagus  be  divided  after  the  reflex  constriction  has  been  set 
up,  the  bronchioles  at  once  relax.  We  have  further  observed 
that  the  upper  and  posterior  part  of  the  nasal  septum  is  the  best 
area  from  which  to  produce  the  reflex.  From  the  experience 
gained  from  experiments  of  this  class  we  feel  quite  sure  that 
vigorous  reflex  effects  are  to  be  obtained,  if  we  can  find  a 
method  by  which  the  centre  can  be  isolated  in  a  fairly  normal 
state. 


Fig.  4. 


Cut.  A.C.E.  Injc'ftiun  of  (idol  gnu.  of  uiuscarine  sialpliate.  At 
the  point  marked  "  a  "  the  force  of  inflation  was  increased.  Figure 
reduced  to  one  half. 


We  next  come  to  the  action  of  drugs  upon  these  muscles. 
^Muscarine,  pilocarpine,  physostigmine,  and  digitalin  produce 
marked  constriction  by  peripheral  stimulation  of  the  vagal 
endings.  Gold  salts,  barium  salts,  and  veratrine  produce  con- 
striction by  a  direct  action  upon  the  muscle-fibres.  Atropine, 
hyoscyamine,  and  hyoscine  paralyse  the  vagal  endings,  and  thus 
lead  to   dilatation   if  constriction  is  present.     As   examples  of 
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these  effects  we  give  Figs.  4  and  5.     Fig.  4  sliows  the  result  of 
injecting  1  mgnn.  of  muscarine,  which  is  seen  to  produce  a  com- 

Ficx.  o. 


Cat.  Lun<(-voluiiiu.  Eluod-pressurL'.  Some  liruiu-liial  louus  lia<l 
previoiisly  been  set  wp  by  an  injection  of  pilocarpine  nitrate.  Shows 
the  effect  on  the  lironchioles  of  an  injection  of  atropine  sulphate 
into  the  ju<,ailar  vein. 

plete   closure  of   the    bronchioles   to    tlic   ordinary    pressure   of 
inflation.     It  is  also  to  he  noted  that  sliglit  over-distension   of 
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the  lobe  is  produced,  a  small  qaantity  of  air  being  permanently 
imprisoned  in  tlie  lung.  At  the  point  marked  "  a  "  the  force 
used  to  inflate  the  lungs  was  increased,  and  at  once  marked 
over-distension  was  produced,  a  point  to  which  we  return  again 
presently.  Fig.  5  shows  the  effect  of  administering  atropine 
while  the  bronchioles  are  constricted  by  a  previous  dose  of 
muscarine.     Dilatation  is  at  once  produced. 


Fig.  6. 


Cat.  A.C.E.  Liing--volume.  Blood-presstire.  Shows  the  effect  of 
an  injection  of  the  B.P.  tinctvire  of  lobelia  into  the  jugnlai-  vein.  The 
animal  had  previously  been  given  a  small  dose  of  pilocarpine,  and  the 
bronchioles  were  so  constricted  at  the  time  of  the  tracing  that  no  air 
was  entering  or  leaving  the  king.  The  zero  of  blood-pressiire  is  75  mm. 
below  the  abscissa  line.     Figure  reduced  three  quarters. 


Lobelia  produces  a  most  interesting  result,  especially  of  im- 
portance because  of  the  place  the  drug  occupies  as  a  specific  in 
the  treatment  of  asthma.  Fig.  6  shows  the  result  of  an 
intra- venous  injection  of  the  drug  in  an  animal  in  which  bron- 
chial constriction  had  been  produced  by  pilocarpine.  It  quickly 
produces  relaxation,  l)iit,  unlike  the  similar  relaxation  of  atropine, 
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the  effect  is  quite  transitory,  for  in  a  short  time  the  contraction 
returns,  though  it  is  not  shown  in  this  figure.  Repeated  injec- 
tions of  the  drug  can  produce  a  series  of  such  transitory  effects, 
which  in  many  particulars  recall  the  broncho-dilatation  produced 
by  exciting  the  vagus  in  such  animals. 

Morphine  also  tends  to  produce  relaxation  when  tonic  con- 
striction is  present,  but  the  dose  required  is  relatively  high,  and 
the  relaxation  is  never  quite  so  marked  as  that  following 
atropine  or  lobelia. 

The  action  of  carbonic  acid  is  of  very  great  importance.  It  acts 
chiefly,  directly  upon  the  medullary  centre,  producing  a  marked 
tonus,  which  may  amount  to  a  restriction  of  the  air  movements 
to  one  half  their  previous  extent.  In  some  instances  we  have 
also  found  the  gas  to  exert  a  peripheral  effect  upon  the  nerves, 
for  the  tonus  set  up  was  not  abolished,  in  all  cases,  by  section  of 
the  vagus  in  the  neck,  although  it  was  cut  out  by  atropine. 

We  now  come  to  the  consideration  of  the  bearing  of  these 
experiments  upon  asthma,  and  as  a  large  number  of  our  experi- 
ments have  been  concerned  with  the  bronchial  muscles,  our  main 
object  will  be  to  examine  how  far  the  theory  of  bronchial  spasm 
can  explain  all  the  symptoms  of  asthma.  The  general  history  of 
an  attack  of  asthma,  its  suddenness  of  onset,  and  rapid  final 
recovery,  indicate  a  nervous  origin,  and  point  to  an  excessive 
action  of  some  physiological  process  carried  to  an  abnormal 
degree.  Practicallv  all  observers  are  agreed  that  the  essential 
cause  of  the  attack  lies  in  a  diminution  of  the  lumen  of  the 
bronchioles,  for  the  theory  of  diaphragmatic  spasm  has  been 
shown  to  have  been  founded  uj)on  an  erroneous  interpretation  of 
the  symptoms  and  physical  signs  of  an  attack,  and  of  the 
experimental  data  which  appeared  to  support  it.  We  need  not 
further  discuss  it,  and  our  issues,  therefore,  become  narrowed 
to  the  tliree  possible  causes  which  can  produce  a  diniiuutiou  of 
the  lumen  of  the  bronchioles,  viz.  contraction  of  the  broncliial 
muscles,  acute  congestion  of  the  bronchial  mucous  mend)raut', 
or  partial  plugging  of  tlie  ])roncliioles  by  secretion.  A  consuler- 
able  proportion  of  cases  of  astlnna  ai-e  unattended  by  :iuy 
expectoration,  and  the  physiciil  signs  observed  during  ;in  acuti> 
attack  are  luuch  nioi'c  tliosc  (bu'  to  a  I'cstricted,  but  ch'Mr,  bniuMi 
tluiu  to  tuhulcs  coiitniiiiug  :i  (|n;iiitity    of  ;iccuiuulaled   sin-ri't  ion. 
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The  histories  of  asthmatic  patients  clearly  indicate  that  the 
bronchitis  is  really  secondary,  a  complication  introduced  by  the 
highly  abnormal  state  set  up  by  the  repeated  attacks.  For 
these  and  other  reasons,  to  which  Ave  return  presently,  we  think 
that  the  suggestion  that  the  attack  is  due  to  accumulated 
secretion  may  be  dismissed.  We  must  therefore  turn  our  atten- 
tion to  the  other  two  possible  causes,  vascular  engorgement  and 
spasmodic  muscular  contraction.  It  has  been  argued  that  an 
acute  vascular  engorgement,  quite  similar  to  that  which  is  Avell 
known  to  occur  in  the  nasal  mucous  membraiie,  may  affect  the 
mucous  membrane  of  the  bronchioles,  but  we  must  point  out  that 
this  is  extremely  unlikely,  for  the  structure  of  the  two  membranes 
is  most  dissimilar.  The  nasal  mucous  membrane,  especially  over 
the  inferior  turbinate  bone  and  lower  nasal  passages,  is  extremely 
vascular,  and  in  many  parts  large  venous  plexuses  are  found 
encircled  by  bundles  of  muscular  fibres,  thus  forming  a  sort 
of  cavernous  erectile  tissue  (Klein).  The  bronchial  mucous 
membrane,  on  the  other  hand,  is  thin,  and  possesses  what  is,  in 
comparison,  a  relatively  insignificant  blood-supply. 

Of  the  points  in  favour  of  accepting  the  view  that  asthma  is 
essentially  a  contraction  of  the  bronchial  muscles,  the  first  un- 
doubtedly is  that  the  sudden  onset  and  rapid  disappearance  of 
the  attack  exactly  correspond  Avith  AA'hat  yve  knoAV  to  be  the 
common  course  of  a  prolonged  contraction  of  involuntary 
muscle.  Again,  a  perfectly  typical  attack  of  asthma  can  be 
induced  in  an  animal  by  giving  it  a  small  dose  of  muscarine. 
The  dyspnoea  and  extended  thorax  are  typically  produced,  and 
auscultation  re\"eals  the  sibilant  rales  so  characteristic  of  the 
disease.  Moreover  our  experiments  have  proved  that  the  Avhole 
of  these  lung  symptonjs  in  animals  are  due  to  the  bronchial 
spasm.  Practically  no  engorgement  of  the  lungs  is  produced, 
and  if  only  small  doses  of  the  drug  ai-e  employed  there  is  no 
excessive  secretion  inti)  the  bronchi  and  bronchioles.  MoreoA^er 
the  attack  thus  induced  may  be  instantaneously  cut  short  by  an 
injection  of  atropine,  the  recoA'ery  being  complete,  as  is  Avell 
seen  from  Fig.  5.  In  this  instance  it  is  impossible  that  any 
accumulation  of  secretion,  (ir  tlie  presence  of  an  oedema,  could 
possibly  have  been  the  cause  of  the  respiratory  symptoms,  as 
Avas  at  one  time  suggested  by  Grossmann.  And,  lastly,  the  con- 
clusion is  finally  settk'd  by  the  fact  that  excitation  of  the  vagus 
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in  these  animals  at  once  leads  to  recovery  without  niodifying- 
the  heart  or  vascular  system. 

A  further  very  strong  argument  in  favour  of  this  spasm  theory 
is  to  be  drawn  from  the  study  of  the  action  of  those  drugs  which 
have  been  empirically  discovered  to  be  of  value  in  asthma. 
Foremost  amongst  these  we  may  place  chloroform  and  ether. 
We  have  already  pointed  out  that  it  is  almost  impossible  to  pro- 
duce a  contraction  of  the  bronchial  muscles  by  stimulating  the 
vagus  in  animals  antBsthetised  by  either  of  these  bodies.  They 
act  by  paralysing  the  nerve-endings,  which  are  exposed  to  con- 
centrated doses  of  the  vapour  directly  after  its  absorption 
through  the  mucous  membrane.  Just  as  stopping  the  anaesthetic 
Avill  permit  the  production  of  a  contraction  by  nerve  excitation, 
so  it  is  the  common  experience  that  if  the  dose  of  anassthetie 
inhaled  be  too  much  reduced  the  symptoms  again  appear,  although 
a  remission  from  the  attack  had  been  gained  by  its  use.  We 
may  consequently  ai'gue  that  it  is  probable  that  the  attack  is  cut 
short  because  the  drug  has  paralysed  the  vagal  endings,  Avhich 
would  imply  that  the  constriction  was  originally  produced  by 
some  excitation  of  those  endings  or  by  impulses  passing  down 
the  vagi.  That  ether,  especially,  acts  favourably  in  relieving  the 
acute  attack  is  distinctly  against  the  view  that  the  attack  is  due 
to  a  vascular  change,  for  ether,  as  is  well  known,  produces  both 
hyperaemia  of  a  mucous  membrane  and  increased  secretion  from 
its  glands,  and  should  therefore  tend,  on  this  hypothesis,  to  make 
matters  worse  rather  than  better. 

The  next  series  of  drugs  we  may  consider  are  the  alkaloids  of 
the  atropine  series.  All  act  similarly  upon  the  bronchial 
muscles,  producing  complete  relaxation  when  tonus  is  present, 
and  all  have  attained  high  repute  in  the  treatment  of  asthma. 
Atropine,  in  doses  sufficient  to  completely  paralyse  the  vagal 
endings,  lowers  the  blood-]iressure  and  dilates  peripheral  vessels. 
It  thus  tends  to  produce  some  engorge^uent  of  the  mucous  mem- 
brane, but,  on  the  otlier  hand,  it  would  stop  secretion.  Its  benefi- 
cial action  in  an  acute  attack,  therefore,  could  only  be  explained 
on  the  vascular  theory  if  thei-e  were  some  muscular  mechanism 
in  the  bronchial  mucous  membrane  which  could  be  ]iaralysed  by 
atropine,  and  Avhich  when  in  activity  produced  marked  con- 
gestion of  the  membrane.  We  have  pointed  out  that  no  such 
mechanism  is  known  to  exist. 
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Morphine  is  another  drng  Avhich  lias  proved  of  the  highest 
value  in  asthma,  and,  again,  morphine  we  found  to  produce 
relaxation  if  tonus  were  present ;  but  altogether  apart  from  this 
action,  morphine  exerts  a  sedative  action  on  all  nervous  centres, 
and  this  in  itself  could  explain  the  beneficial  action  of  the  drug. 

One  further  drug  which  it  is  necessary  to  consider  is  lobelia. 
The  ethereal  tincture  of  lobelia,  when  diluted,  freed  from  ether, 
and  then  injected  into  an  animal  in  which  bronchial  spasm  has 
been  produced  by  muscarine  or  pilocarpine,  produces  a  most 
characteristic  effect,  viz.  temporary  relaxation  (see  Fig.  6, 
p.  26).  The  benefit  only  lasts  a  short  time,  but  may  be  repro- 
duced indefinitely  by  injecting  further  doses. 

In  the  last  place,  there  is  one  other  drug  which  has  been 
warmly  recommended  by  several  physicians  as  useful  in  asthma, 
but  which  we  should  at  first  sight  have  unhesitatingly  con- 
demned in  strong  terms,  viz.  pilocarpine.  Pilocarpine  in 
moderate  doses  produces  typical  bronchial  constriction,  but 
when  testing  the  action  of  small  doses  we  found  that  they  pro- 
duced no  constriction.  When  experimenting  with  muscarine, 
a  drug  which  in  most  of  its  physiological  characteristics  closely 
resembles  pilocarpine,  we  frequently  noted  that  it  first  produced 
relaxation  before  the  constriction.  In  a  few  experiments  we 
studied  the  action  of  minute  doses  of  pilocarpine  upon  a  lung 
in  which  the  bronchioles  were  constricted  by  stimulating  the 
vagus,  and  found  that  increased  air  movements  into  the  lobe 
experimented  upon  resulted.  This  probably  means  dilatation  of 
the  bronchioles,  but  we  cannot  decisively  state  it  to  be  this  at 
present,  because  there  is  one  other  possible  explanation,  viz.  that 
the  increased  expansion  was  due  to  bronchial  constriction  pro- 
duced in  the  o])posite  lung.  There  is  yet  another  possible  ex- 
planation of  any  beneficial  action  of  pilocarpine  in  asthma,  viz. 
that  the  secretion  copiously  produced  from  the  mucous  surfaces 
by  its  use  may  for  a  time  check  or  allay  an  abnormal  process 
which  had  been  operative  from  any  of  those  surfaces. 

No  theory  of  asthma  can  be  complete  until  it  can  adequately 
explain  the  whole  of  the  symptoms  of  the  acute  attack. 
Perhaps  the  most  important  of  all  is  the  over-distension  of  the 
lung,  which  is  so  universal  a  symptom,  and  which  has  been  the 
cause  of  the  rejection  by  very  many  observers  of  the  view  we 
are  now  iiplKildiiig.     In  tlie  typical  tracing  we  gave  in  Fig.  1 
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no  over-distension  is  produced^  but  that  is  entirely  a  question  of 
the  pi'ocedure  adopted  for  the  expeinnient.  If  it  is  wished,  one 
can  in  every  experiment  produce  this  over-distension  by  slightly 
altering  the  mode  of  artificial  respiration ;  but  we  have  not  done 
so  in  our  experiments  because,  though  the  production  of  an 
over-distension  is  the  most  striking-  feature  of  a  tracing-  taken 
during  the  production  of  marked  constriction,  yet  the  method  is 
not  so  sensitive  for  the  purpose  of  showing  small  changes  in 
the  calibre  of  the  bronchioles.  We  will  therefore  consider  hoAv 
the  over-distension  is  to  be  produced  in  the  first  place  in  an 
exposed  lung  inflated  rhythmically  by  an  artificial  respiration 
apparatus ;  and  secondly,  in  a  lung  still  within  the  intact 
thorax.  We  can  then  determine  whether  such  results  concur 
with  the  observed  facts  of  the  respiration  and  over-distension  of 
the  thorax  in  an  asthmatic  attack. 

Over-distension  occurring  with  bronchial  constriction  can  be 
produced  in  the  exposed  lung  by  altering  either  of  two  factors 
in  the  artificial  respiration,  viz.  (1)  the  force  of  inflation,  or  (2) 
the  time  allowed  for  deflation.  Thus  Fig.  7  illustrates  the  pi'o- 
duction  of  over-distension  on  excitation  of  the  vagus.  The 
effect  was  produced  in  this  instance  by  shortening  the  time 
allowed  for  the  lobe  to  empty  itself  in  deflation.  In  the  next 
place,  if  we  refer  again  to  Fig.  4  we  see  that  at  the  point 
marked  "  a  '''  in  that  figure  over-distension  is  produced.  This 
was  caused  by  an  increase  in  the  pressure  of  the  distending  air, 
produced  by  partially  closing  the  lateral  orifice  in  the  tracheal 
cannula,  a  change  which  became  necessary  because  the  animal 
was  receiving  no  air  into  its  lungs  and  was  rapidly  becoming- 
asphyxiated.  The  explanation  of  the  production  of  the  over- 
distension in  either  of  these  two  instances  is  not  far  to  seek. 
The  force  producing  inflation  is  relatively  great  (some  100  to 
120  nnn.  of  water  at  its  maximum),  but  lasts  only  a  very  short 
time.  The  force  emptying  the  lung,  i.  e.  producing  deflation,  is 
relatively  weak,  for  it  is  the  elastic  recoil  of  tlic  distended 
alveoli  and  ])uhnonary  tissue  generally.  It  also  becomes  less 
the  smaller  tlie  alveoli  become,  but,  on  the  other  hand,  it  is 
acting,  as  a  rule,  for  a  long  time.  8u])pose,  now,  without  in  nny 
way  altering  the  force  employed  for  inflation  or  its  duration,  wo 
gradually  decrease  the  time  allowed  for  dclintidn,  a  stage  is 
presently  rciichod  in  wliicli  the  recoil   <if  tlic   lung  is  not   sutH- 
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ciently  powerful  to  enable  it  to   drive  out  as  mucli  air  as  had 
been   driven  in  during  inflation.       In    other    words,   the  lung 

Fig.  T. 


Cat.  A.C.E.  Eight  lobe  in  oncometer.  Excitation  of  the  right 
vagus  by  weak  induction  shocks  (coil  at  8  cm.)  prodiices  marked  over- 
distension of  the  lobe. 

begins  to  permanently  over-distend — a  condition  which  can  be 
produced  in  any  lung,  no  matter  what  the  state  of  contraction 
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of  tlie  bronchioles  may  be.  Now  suppose  that  in  a  lung  in 
which  this  stage  has  just  been  reached  the  bronchioles  are 
made  to  constrict.  This  introduces  a  further  resistance  to  the 
air  movements,  Avhich  affects  both  inflation  and  deflation.  But 
inflation  is  much  more  powerful  than  deflation  ;  hence  it  will 
affect  inflation  less — a  point  we  have  abundantly  proved  by  re- 
cording the  rate  of  filling  and  emptying  respectively.  As  a 
result,  then,  the  lung-  is  unable  to  empty  as  quickly  as  it  is 
filled,  and  over-distension  results,  because  no  reserve  of  time  is 
allowed  for  deflation. 

A  somewhat  similar  argument  explains  the  production  of 
over-distension  when  the  distending  force  is  increased.  This 
results  in  greater  filling  of  the  alveoli,  but  the  maximum 
alveolar  pressure  does  not  rise  in  proportion.  Consequently, 
though  the  force  of  deflation  is  higher,  it  yet  takes  a  longer 
time  to  empty  the  alveoli  than  before,  and  should  the  condition 
be  carried  a  little  farther  it  may  not  have  had  time  to  empt}^ 
completely,  and  over-distension  results.  As  a  rule,  Avith  an 
ordinary  respiration  pump  and  a  normal  lung  this  stage  can 
never  be  reached,  because  suflficient  time  is  always  allowed  by 
the  mechanism  for  the  lung  to  empty  itself.  In  the  course  of 
our  experiments  we  have,  however,  met  with  two  animals  which 
had  at  some  previous  time  suffered  from  pleurisy,  and  part 
of  the  lung  had  become  adherent  to  the  thoracic  wall.  After  a 
good  deal  of  care  we  succeeded  in  separating  one  of  the  emphy- 
sematous lobes,  and  found  in  both  instances,  as,  indeed,  we  quite 
expected,  that  over-distension  was  most  readily  producible.  Fig. 
7  is  taken  from  the  records  yielded  by  one  of  these  animals,  and 
others  are  given  in  our  paper  in  the  '  Journal  of  Physiology.' 
While,  therefore,  it  is  not  possible  to  produce  any  really  marked 
degree  of  over-distension  in  a  normal  lung  by  an  increase  of  the 
distending  pressure  within  ap])r()ximately  normal  limits,  it  at  once 
occurs  if  the  bronchioles  be  made  to  constrict.  Again,  the 
explanation  is  as  before,  viz.  that  the  resistance  is  increased, 
both  to  inflation  and  deflation,  but  the  diminution  in  move- 
ment of  air  is  most  marked  in  deflatit)n,  although  some  effect 
is  produced  on  the  inflation.  The  effect,  moreover,  is  only  seen 
well  when  the  constriction  is  great. 

Tlie  ])r(>(luction  of  over-distension  in  tlie  lungs  while  within 
the    tliorax     is    to    bi-    exphiined   on    exactly  anak>gous    liuc.'^. 
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Under  normal  conditions  tlie  force  of  inspiration  is  much  greater 
than  that  of  expiration,    and    acts    to    better    advantage.     By- 
violent  respiratory  movements  it  is  possible  to  increase  the  force 
both    of    inspiration    and    expiration    very    greatly.     But    the 
mechanics  of  the  thorax  permits  a  more  marked  increase  of  the 
power  of  inspiration  than  that  of  expiration  : — the  thorax  is  an 
inspiratory  mechanism  rather  than  an  expiratory.     Consequently, 
•with  normal  respiration,  marked  constriction  of  the  bronchioles 
is  followed  by  over-distension.     But  in  asthma,  and  in  the  asth- 
matic attack  produced  by  muscarine,  there  is  a  yet  more  vital 
point  to  be  observed.      This  is,  that  in  both  instances  the  effort 
is  inspiratory.     The  patient  exhibits  violent  inspiratory  move- 
ments, whilst  expiration  is  quiet  and  prolonged.     In  text -books 
of  medicine  sufhcient   stress  is  not  laid  upon  this  ;  indeed,  many 
have  described  the  type  of  respiration  present  during  an  attack 
of  asthma    as   being   characterised   by    increased    force   of  the 
expiratory  movements,  and  in  nearly  all  instances  the  descrip- 
tion is  that  the  respiration  is  violent,  not  as  it  should  be,  that  the 
inspiration  is  violent.     The  whole  endeavour  on  the  part  of  the 
patient  is  to  get  air  in,  not  to  drive  it  out.     This  was  first  clearly 
pointed  out  by  Einthoven,  who  also  showed  that,  though  the 
condition    leads    to    marked    over-distension,    yet,    under   the 
circumstances,  it  is  the  best  possible  thing  for  the  patient,  and 
chiefly  because,  if  the  force  of  expiration  should  have  become 
excessive,  some  of  that  force  Avill  be  transmitted  to  the  outer 
surface    of    the    already  constricted    bronchioles,    and    tend  to 
make  them  collapse  still  further. 

If  asthma  is  due  to  contraction  of  the  bronchial  muscles, 
we  must  attempt  to  decide  how  that  contraction  is  produced. 
Is  it  peripheral,  central,  or  reflex  ''  If  peripheral,  it  might 
be  due  to  a  direct  action  upon  the  muscle-fibre  or  upon  the 
nerve-fibre.  As  the  attack  generally  involves  the  whole  of  both 
lungs,  we  could  only  assume  that  it  was  due  to  some  chemical 
irritant  uniformly  distributed  by  the  blood.  The  fact  that 
atropine,  chloroform,  morphia,  lobelia,  etc.,  are  all  efficacious  in 
relieving  the  attack  tends  to  show  that  the  action  is  I'ld  the 
nerves.  The  probability  is  that  it  is  of  central  or  reflex  origin ; 
but  the  other  view,  viz.  that  it  might  l)e  of  peripheral  nervous 
origin,  must  also  be  considert-d.  Mr.  S.  (i.  Slinttock  made  the 
suggestion  to  us  that  ])0ssibly  there  was  a  local  chemical  irritant. 
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and  tliat  in  that  case  it  might  be  found  in  the  spntum  of  an 
asthmatic  patient.  With  his  collaboration,  we  therefore  per- 
formed a  few  experiments  in  which  saline  extracts  from  asthma 
sputum  were  injected  intra-venously  and  sprayed  into  the  air- 
passages.  The  results  were  completely  negative.  We  also 
found  that  a  solution  of  Charcot-Leyclen  cr3^stals  intra-venously 
injected  was  quite  harmless. 

We  are  not  in  a  position  to  decide  against  the  view  of  a  peri- 
pheral cause  in  all  attacks,  but  the  facts  that  the  whole  of  both 
lungs  are  usually  involved,  that  the  onset  is  sudden,  and  that 
only  this  particular  set  of  muscle-fibres  are  involved,  indicate  a 
central  origin,  a  supposition  generally  accepted  by  all,  and 
sti'ongly  confirmed  in  that  the  patients  in  whom  it  is  usually 
found  are  almost  universally  of  the  nervous  type.  If  the  attack 
is  produced  from  the  centre  the  acting  cause  may  directly 
attack  the  centre  itself,  or  a  peripheral  surface  or  organ.  In 
this  connection  it  is  very  important  to  note  that  carbonic  acid  in 
excess  in  the  blood  causes  considerable  activity  of  the  centre  in 
the  medulla,  probably  by  a  direct  action  upon  it.  At  any  rate, 
the  effect  is  not  peripheral  in  most  cases,  for  usually  it  is 
abolished  by  section  of  the  vagi.  The  iinportance  of  this  lies  in 
that,  in  the  paroxysm  of  an  attack,  carbonic  acid  is  accumulated 
in  the  blood,  and  must  therefore  tend  to  still  farther  increase 
and  maintain  the  alniurmal  activity  of  the  centre. 

It  is  not  probable  that  the  cause  of  the  attack  is  some  direct 
irritation  of  the  centre,  otherwise  we  should  expect  to  find  some 
gross  lesion  of  the  centre,  probably  also  involving  neighbouring 
centres;  and  even  if  the  exciting  cause  were  a  chemical  irritant, 
analogy  would  lead  us  to  expect  some  action  upon  other  nerve 
centres.  The  probability  therefore  is,  that  the  effect  is  produced 
reflexly,  and  it  is  in  this  direction  that  supporters  of  the  nniscu- 
lar-spasm  theory  of  asthma  have  sought  for  explanations  of  the 
disease.  l''rom  the  cliiiical  side  there  is  much  evidence  tending 
to  bear  this  out.  Thus  in  asthmatics  it  is  most  important  to 
maintain  the  digestive  tract  in  a  normal  state.  An  attack  can 
with  certainty  bt;  ])ro(luc(M|,  in  sonic  patients,  by  an  in  jndicious 
meal.  Sonic  have  ■  siiggesti-d  that  the  sight  iilonc  of  certain 
animals  or  ohjccts  c:u)  indnce  an  attack,  and  I  here  (hies  not  seem 
to  l)c  any  ( I  nest  ion  that  the  smell  of  cerlain  aiiimiils  (c  */.  I  he  cat) 
can   produce    :iii    ;iMa(d<    in    some    cases.       With    rc'-iird  lothe  w- 
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spiratory  tract,  there  are  fair  grounds  for  believing  that  in  the 
predisposed  an  abnormal  state  of  the  bronchiolar,  bronchial, 
tracheal,  or  laryngeal  mucous  membrane  may  induce,  or  at  any 
rate  favour,  the  onset  of  an  attack.  But  the  mucous  membrane, 
which  has  most  generally  been  acknowledged  to  play  the  most 
important  part  in  asthma,  is  the  nasal. 

As  already  described,  we  have  studied  the  reflex  activities  of 
this  centre  in  a  large  number  of  experiments,  but  not  with  the 
success  we  had  hoped.  Still,  our  experience  encourages  us  to 
persevere,  for  we  can  prove  that  the  reflex  excitability  has 
always  been  considerably  diminished  in  our  experiments,  so  that 
those  reflexes  we  have  succeeded  in  obtaining  must  of  necessity 
1)0  much  more  active  in  a  normal  intact  animal.  The  one  reflex 
which  has  given  us  good  results  has  been  that  from  the  nasal 
mucous  membrane,  and  it  has  always  shown  the  distinctive 
character  of  prolonged  duration.  Chemical,  mechanical,  and 
thermal  irritants  have  all  been  effective.  All  this  coincides  Avell 
with  very  many  facts  that  are  known  as  to  the  causes  predis- 
posing to  an  attack  of  asthma.  Odours,  or  minute  changes  in 
the  atmosphere,  which  are  perfectly  imperceptible  to  the  normal 
individual,  can  excite  an  attack  in  the  asthmatic.  Hay  fever 
and  asthma  are  well  known  to  be  closely  connected  in  some  causal 
relationship.  Many  complete  cures  of  asthma  have  been  effected 
by  operative  treatment  of  the  nose.  Dr.  Grreville  MacDonald 
informs  us  that  he  finds  those  cases  are  the  most  favourable 
for  operation  in  which  sneezing  is  a  prominent  symptom,  and  that 
he  has  obtained  the  greatest  success  in  cases  in  which  there 
have  been  small  growths  on  the  inferior  turbinate,  which  could 
be  removed.  The  results  recently  recorded  by  Francis  are 
so  striking  that  they  deserve  the  most  attentive  study.  He  states 
that  nearly  all  cases  of  asthma  may  be  permanently  cured  by 
cauterisation  of  a  small  area  of  the  upper  and  posterior  portion 
of  the  nasal  septum.  He  expressly  states  that  in  many  of  his 
successful  cases  nothing  abnormal  was  to  be  seen  in  the  area 
cauterised.  If,  as  Francis  believes,  the  originating  cause  in 
practically  all  instances  is  some  abnormal  state  of  a  part  of  the 
nasal  mucous  membrane,  it  would  then  be  necessary  to  explain 
how  unusual  stimuli,  arising  from  the  stomach  or  lungs,  could 
favour  or  even  induce  an  attack.  It  may  well  be  that  the  ab- 
iioi'iiiiil  stiitc  of  tlic  nasal  mucous  membrane  sets  up  such  a  de- 
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gree  of  hyper-excitability  of  the  centre  that  any  further  stimulus, 
which  under  more  normal  conditions  would  excite  no  activity  in 
the  centre,  can  now  suffice  to  produce  the  violent  discharge 
originating  the  attack. 

On  the  view  that  bronchial  spasm  is  the  one  and  only  cause 
of  asthma,  the  bronchitis  always  found  in  chronic  asthmatics  is 
the  direct  consequence  of  the  abnormal  states  to  which  the  lungs 
are  subjected  in  the  acute  attacks.  Many  cases  of  asthma  are 
known  in  which  there  is  no  bronchitis  ;  indeed,  the  rule  is  that 
the  latter  develops  after  the  asthma  has  obtained  its  hold.  On 
the  other  hand,  asthma  is  comparatively  rare  in  cases  of 
ordinary  bronchitis,  and  the  symptoms  observed  in  the  latter 
disease,  even  when  there  is  but  little  secretion,  are  totally 
different  from  those  of  asthma,  although  we  know  that  the 
mucous  membrane  is  inflamed.  In  our  opinion,  as  we  have 
already  stated,  it  is  most  unsafe  to  argue  that,  because  the  nasal 
mucous  membrane  can  rapidly  become  turgid  and  swollen, 
and  as  rapidly  recover,  a  similar  thing  can  occur  in  the 
bronchi.  Thus,  in  Clifford  AUbutt's  '  System  of  Medicine,' 
Goodhart  writes  :  "  It  seems,  therefore,  a  rational  belief  that 
what  can  be  proved  to  exist  in  the  upper  air-passages — namely, 
a  definite  erection  or  turgidity  of  the  nasal  mucous  membrane — 
may  also  take  place  lower  down  in  the  bronchial  mucous  sur- 
face, and,  so  doing,  accomplish  much  of  what  we  call  spasmodic 
asthma."  The  onus  lies  with  those  who  support  this  view  to 
prove  that  there  is  such  a  vascular  mechanism  in  the  bronchial 
mucous  surface  which  can  pei-mit  of  the  production  of  such 
turgidity  ;  the  statements  of  histologists  are  directly  opposed  to 
it.  We  have  in  several  experiments  aimed  at  getting  maxinuim 
turgidity  of  the  mucous  membrane  by  ligaturing  or  clamping 
the  pulmonary  vein  issuing  from  a  lobe,  but  we  have  never 
observed  anything  in  the  least  comparable  to  the  restricted 
air  movements  ubsiMwed  wlicii  the  bronchioles  nre  made  to 
contract. 

Our  general  conclusions,  tluM'oforc,  are  tlnit  true  broucliial 
asthma  is  in  all  cases  a  spasnnidic  cont  i-;ictioii  of  tlu'  l)nniclii;il 
Miusclos  ;  that  if  it  follows  or  occui's  in  an  acute  attack  of 
bronchitis,  it  has  been  reflex ly  ])roduced  I'ithiM'  from  the  bron- 
cliiiil  mucous  niciuhriine  or  from  some  otlior  liyjxM'-irvitnble 
nnicous  nienil)ran(',  or  possiljly  t'roni   the   conibiinMl  nrtion  of  tin* 
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two  abnormal  surfaces  acting  on  the  medullary  centre.  The 
over-distension  of  the  lung  is  the  result  of  the  bronchial  spasm, 
and  is  produced  because  the  action  of  filling  the  alveoli  is 
always  effected  at  a  greater  advantage  than  that  of  emptying, 
and  that  if  extraordinary  efforts  at  expiration  are  made,  they  do 
but  serve  to  further  impede  the  emptying  of  the  distended  lung. 
The  state  of  the  thorax  and  the  modified  respiratory  movements 
are  the  direct  consequence  of  the  over-distension  and  the  spasm. 
The  increased  violence  of  inspiration  is  due  to  the  great  force 
required  to  get  air  through  the  constricted  bronchioles,  and  the 
so-called  inspiratory  spasm  is  the  evidence  of  the  over-distension. 
The  chest  does  not  collapse,  and  therefore  the  respiratory 
muscles  and  ribs  cannot  fall  into  the  true  expiratory  position,  in 
which  movements  of  small  extent  result  in  considerable  increase 
in  capacity  of  the  thorax.  The  violent  movements  observed  con- 
sequently only  result  in  a  relatively  small  increase  in  capacity, 
and  this  in  turn  does  not  result  in  so  large  a  fall  in  the  alveolar 
pressure  as  would  be  produced  by  a  similar  volume  increase  in 
a  less  distended  set  of  alveoli,  because  at  the  start  the  alveoli 
are  well  distended  and  filled  with  air  practically  at  atmospheric 
pressure. 

Having  seen  that  reflex  contraction  of  the  alveoli  can  be  pro- 
duced, it  necessarily  follows  that  we  should  inquire — what  is  their 
significance,  and  what  important  function  do  they  normally 
perform  which  has  called  them  into  existence  ?  We  have  seen 
that  the  nasal  reflex  is  the  important  one,  and  in  considering  its 
normal  significance  a  study  of  the  other  reflexes  obtainable  from 
this  surface  is  most  important.  The  reflex  effects  which  may  be 
]iroduced  from  the  nasal  mucous  membrane  are  cardiac  inhibi- 
tion, dilatation  of  peripheral  blood-vessels,  arrest  of  respiration 
in  the  expiratory  ]5hase,  spasmodic  closure  of  the  glottis,  cough- 
ing, sneezing,  and  contraction  of  the  bronchial  muscles.  All 
these  are  most  easily  produced,  and  their  obvious  meaning  is  to 
prevent  the  entrance  of  irritating  substances,  both  particulate 
and  molecular,  into  the  respiratory  tract.  They  can  all  be  pro- 
duced by  chemiciil  or  mechanical  excitation,  and  by  blowing 
finely  divided  ]iarticles  into  the  nostrils.  Uncjuestionably  one 
of  the  most  effective  results  for  the  end  in  view  is  the  contrac- 
tion of  the  bi'oiicliinl  niuscles,  and  this,  therefore,  appears  to  be 
the   tclcologiciil    meaning  of   the    rellex    in   (|uesti()n.     This,  too. 
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fully  explains  the  excessive  sensitiveness  of  a  large  number  of 
asthmatic  patients  to  minute  changes  in  the  character  of  the 
air  breathed,  even  though  those  changes  are  quite  unappreciated 
by  normal  persons.  December  IQth,  1902. 


2.  Pathogenic  varieties  o/ Bacillus  coli  in  ice  creams. 

By  E.  Klein,  F.R.S. 

The  role  of  the  group  of  Bacillus  coli  in  the  causation  of  disease 
is  becoming  daily  more  recognised,  particularly  in  reference  to 
the  presence  of  these  microbes  in  foodstuffs,  Avhicli  thereby 
become  endowed  Avith  the  power  of  causing  acute  gastro- 
enteritis in  the  consumer.  It  has  been  proved  that  the  par- 
ticular variety  of  B.  coli  known  as  the  Gaertner  bacillus  is  the 
cause  of  acute  gastro-enteritis  in  a  number  of  outbreaks  of  this 
disease  induced  by  the  ingestion  of  certain  meat  foodstuffs. 
But  it  would  not  be  justifiable  to  ascribe  all  occurrences  of 
disease  of  this  character  to  this  particular  variety — namely, 
the  Gaertner  bacillus, — nor  would  it  be  without  a  tendency  to 
confusion  to  regard  all  microbes  as  belonging  to  the  group  of 
Gaertner  bacillus  which  in  rodents  are  capable  of  causing  acute 
gastro-enteritis  as  part  of  a  general  ha^morrhagic  septicaemia. 
In  my  experience  there  exist  various  microbes  of  the  coli  group, 
but  which  do  not  belong  to  the  Gaertner  group,  which  can 
cause,  and  moreover  which  have  caused,  acute  gastro-enteritis; 
and  I  am  fully  in  accord  with  most  bacteriologists  who  have 
experience  in  this  matter  by  excluding  from  the  Gaertner  group 
such  microbic  species  as  the  bacillus  of  fowl  cholera,  the  bacillus 
of  swine  plague,  and  the  bacillus  of  swine  fever,  although  these 
microbes  are  capable  on  ingestion  of  producing  in  rodents,  in 
a  considerable  percentage  of  the  expcriun'iitiil  iininials,  acute 
gastro-enteritis  as  part  of  a  general  luumorrluigic  scptica'iiiia. 
In  respect  of  mierolx's  which  certainly  do  not  belong  to  tlu' 
(iacM'tuer  groui),  and  wliicli  li;i\'c  caused  acute  (>iiteritis  in 
luuiiaii  beings,  1  may  In'  permitted  to   refer   to   two  nntabk'  out- 
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breaks  of  meat  poisonings  which  have  been  described  in  the 
'  Eeports  of  the  Medical  Officer  of  the  Local  Government  Board/ 
The  first — the  Carlisle  outbreak — is  described  in  the  '  Eeport '  for 
1889.  Here  it  was  pork  and  gravy  stock  which  had  been  at 
fault.  From  the  same  establishment  and  from  the  same  stock 
from  which  the  poisonous  pies  had  been  derived,  pork  and 
gravy  stock  proved  capable  of  causing,  by  feeding  of  mice, 
acute  gastro-enteritis  and  death  in  a  large  percentage  of  the 
animals.  From  these  animals  a  microbe  was  isolated  which  on 
inoculation  and  by  feeding  of  further  animals  proved  highly 
virulent.  This  microbe  certainly  did  not  belong  to  the  Gaertner 
group,  since  its  growth  caused  slow  liquefaction  of  gelatine. 
Another  outbreak — the  Portsmouth  meat-pie  poisoning — was 
published  in  the  '  Eeport  of  the  Medical  Officer  of  the  Local 
Government  Board'  in  1890,  p.  249.  In  this  outbreak  the 
poisonous  nature  of  the  meat  pie  was  fully  confirmed  by  ex- 
periments of  feeding  mice  with  the  meat  pie ;  the  microbe 
isolated  both  from  the  pie  and  the  experimental  animals  was  a 
virulent  B.  coli,  Avhich  certainly  does  not  belong  to  the  Gaertner 
group.  Now  it  may  not  be  unnecessary  if  I  here  restate  the 
characters  which  bacteriologists  assign  to  the  variety  of  B.  coli 
known  and  considered  as  the  "  Gaertner  bacillus. ''  The 
Gaertner  bacillus  in  respect  of  the  nature  and  aspect  of  the 
colonies  in  the  plate,  in  streak,  stab,  and  shake  culture  in  gela- 
tine and  agar,  in  its  growth  in  carbolised  broth,  in  its  general 
morphology,  in  its  inability  to  stain  by  Gram,  in  its  giving 
positive  neutral  red  test,  admittedly  belongs  to  the  group  of 
B.  coli,  but  it  differs  from  the  typical  B.  coli  communis  in  the 
following  respects  : — B.  (i-aertner  does  not  clot  milk  ;  B.  Gaertner 
forms  alkali  (litmus  milk  and  litmus  broth  becoming  gradually 
blue)  ;  B.  Gaertner  fei*ments,  produces  COo  gas  from  glucose  like 
B.  coli  communis,  but  B.  Gaertner  does  not  ferment  lactose  [B.  coli 
communis  does  so) ;  B.  Gaertner  does  not  form  indol  in  broth  ; 
B.  Gaertner  is  multiflagellated  similar  to,  though  not  identical 
with,  the  Bacillus  ti/phosns.  There  are,  therefore,  a  number  of 
characters,  morphological  and  cultural,  by  which  the  B.  Gaertner 
is  readily  distinguished.  To  this  must  be  added  also  that 
B.  Gaertner  is  virulent  to  rodents  subcutaneously  injected  even 
ill  minute  doses,  and  in  liivger  doses  it  is  capable  sometimes  of 
causing  general  infection  also  by  ingestion.     On  the  other  hand, 
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a  microbe  which  produces  acid  in  cultivation,  which  curdles 
iuilk,  which  ferments  both  glucose  and  lactose,  which  is  not 
multiflagellated,  which  produces  indol  in  broth  culture,  cannot 
claim  to  be  considered  as  B.  Gaertner,  but  must  be  content  Avith 
a  place  in  the  group  of  B.  c.oli  communi.9.  Now  a  microbic 
species  of  this  kind,  but  possessing  highly  virulent  character,  I 
have  isolated  from  certain  samples  of  ice  creams,  which  I  shall 
describe  in  detail  presently.  I  may  at  once  say  that  the  culture 
of  this  microbe  caused,  on  inoculation  of  minute  doses  into 
rodents,  general  heeraorrhagic  septicemia,  including  acute 
gastro-enteritis  and  peritonitis,  and  death  within  twenty-four  to 
forty  hours.  Ingestion  of  culture  caused  illness  of  the  majority 
and  death  of  a  proportion  of  the  animals  experimented  on.  On 
'post-mortem  examination  of  the  latter  acute  and  severe  gastro- 
enteritis and  peritonitis  were  found,  the  whole  of  the  small 
intestine  being  deeply  congested,  relaxed,  filled,  and  distended 
by  sanguineous  masses.  I  show  under  the  microscope  a  speci- 
men of  the  sanguineous  exudation  filling  the  subcutaneous  and 
muscular  tissues  of  the  abdomen  and  chest  of  an  animal  that 
died  within  twenty  hours  after  subcutaneous  injection  of  a 
minute  quantity  of  a  particular  samjJle  of  ice  cream.  Culture 
by  plates  proved  that  the  bacilli  which  you  see  almost  densely 
filling  the  exudation  belong  to  one  and  the  same  species  ;  and 
further  inoculations  with  the  exudation  (one  or  two  drops  for  a 
half-grown  guinea-pig)  caused  the  same  fatal  disease  with  the 
same  distribution  of  the  microbe  in  the  dead  body.  Not  only 
was  the  subcutaneous  tissue  full  of  the  sanguineous  exudation 
crowded  with  the  bacilli,  but  also  the  lungs,  the  pleural  and 
pericardial  cavities,  the  peritoneum  and  the  intestines.  A 
second  specimen  shown  under  the  microscope  is  a  stained  film 
of  peritoneal  exudation  of  a  guinea-pig  which  had  died  within 
twenty-four  hours  from  acute  gastro-enteritis  after  feeding  Avitli 
a  gelatine  culture  of  the  bacillus.  Plate  culture  made  with  this 
peritoneal  exudation  proved  the  bacilli  to  belong  to  one  and  the 
same  species — namely,  the  species  used  for  the  feeding.  The 
microbe  in  question  belongs  uiidoubtedly  to  the  coll  grou])  ;  in 
morphological  and  cultural  respects  it  is  closely  related  to  the 
typical  Barilln.<t  roll  communis,  from  which  it  differs  in  certain 
respects;  it  is  more  motile  in  tlic  linngiiig  dro])  tlinii  tli(>  B.  coJi 
communis,  jilthoiigh  it   possesses  onl}'  (jne  to  iive  ll<igell:i.      Ijik(> 
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B.  call,  it  ferments  glucose  and  lactose,  it  curdles  milk,  produces 
acid,  and  doubtful  or  slight  indol  (?)  ;  in  broth  culture  it  gives 
positive  results  in  neutral  red  test.  On  potato  it  forms  a  colour- 
less thin  film,  and,  as  already  mentioned,  is  highly  pathogenic, 
both  by  subcutaneous  injection  of  small  doses,  and  also  by  inges- 
tion of  gelatine  culture.  I  produce  here  cultures  of  B.  coli  com- 
munis, of  B.  Gaerfner,  and  of  our  pathogenic  ice-cream  bacillus,  to 
show  their  chief  points  of  cultural  differences  and  resemblances. 
The  sources  from  which  the  above  microbe  was  obtained  were, 
as  mentioned  already,  samples  of  ice  creams.  Dr.  Collingridge,^ 
the  Medical  Officer  of  Heath  for  the  City  of  London,  had  been 
informed  by  the  medical  officer  of  the  Greneral  Post  Office  that 
two  telegraph  boys  (afterwards  it  appeared  that  altogether 
thirteen  suspicious  cases  had  come  to  the  notice  of  the  medical 
officer  of  the  General  Post  Office)  had  been  taken  ill  with  what 
appeared  to  be  acute  gastro-enteritis,  believed  to  be  due  to 
poisoning  by  ice  cream  bought  at  an  Italian  shop  in  Aldersgate 
Street.  Dr.  Collingridge  therefore  sent  to  me,  for  analysis  and 
expei'iment,  samples  of  ice  cream  that  were  bought  at  these 
shops.  Both  samples  were,  indeed,  found  to  have  poisonous 
properties,  inasmuch  as  the  injection  of  ^  c.c.  to  1  c.c.  sub- 
cutaneously  into  half-grown  to  full-grown  guinea-pigs  caused 
extensive  inflammation  and  gangrene  of  the  subcutaneous  and 
muscular  tissues,  as  also  intensive  inflammation  of  the  peri- 
toneum, of  the  stomach  and  intestine.  In  the  exudation 
anaerobic  microbes,  as  also,  and  in  great  abundance,  the  highly 
virulent  variety  of  B.  coli,  were  met  with.  On  further  trans- 
mission by  subcutaneous  injection  of  a  drop  or  two  of  the  san- 
guineous exudation,  this  particular  species  was  obtained  almost  in 
pure  culture.  Not  only  in  those  samples,  but  in  several  other 
samples  of  ice  cream  sent  to  me  for  analysis  by  Dr.  Collingridge, 
was  this  or  some  very  similar  highly  virulent  variety  of  B.  coli 
met  with ;  and  I  would  particularly  refer  to  a  number  of  samples 
taken  at  different  dates  from  different  shops,  but  all  supplied 
by  one  and  the  same  maker.  They  all  proved  of  the  same 
])oisonous  natui-c,  and  this  cluiractor  persisted  until  the  maker 
abandoned  the  higlily  insanitary  conditions  then  prevailing  on 
liis  premises,  and  complied  with  the   suggestions  and  require- 

'  '  Report  of  the  Modiciil  Ofticer  of  Health  of  the  City  of  London,'  September 
•2U\h,  \U()2.  p.  120. 
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inents  of  the  medical  officer.  As  soon  as  this  change  took  place 
the  ice  creams  became  harmless ;  injection  of  1  c.c.  of  the 
material  into  small  guinea-pigs  failed  to  exert  any  pathogenic 
action.  The  materials  from  which  the  ices  were  made  were 
themselves  found  to  be  harmless,  and  therefore  the  poisonous 
nature  of  the  ice  creams  must  have  been  due  to  admixtures  by 
the  extremely  insanitary"  local  conditions  under  which  the  ices 
were  made,  the  uncleanliness  of  the  manipulating  persons,  and 
the  storing  and  keeping  of  the  "  stock  "  of  ice  creams  in  filthy 
places.  This  latter  malpractice  is  particularly  favoured  by 
some  makers — namely,  the  ingredients  are  mixed  so  as  to  form 
a  common  "  stock.""  This  is  used  for  freezing  in  such  quantities 
only  as  are  likely  to  be  required  for  sale  that  day  ;  the  rest  is 
kept  in  a  dirty  place  for  future  freezing  and  sale.  No  better 
confirmation,  I  think,  of  the  correctness  of  the  recently  passed 
law  (as  regards  the  manufacture  and  sale  of  ice  creams)  could 
be  desired.  Novemher  4th,  1902. 


3.   0)1  tlie  had erial  flora  of  London  air. 

By  F.  W.  Andrewes. 

I  HAVE  recently  had  occasion  to  make  a  number  of  determina- 
tions of  the  micro-organisms  in  London  air,  l)oth  quantitatively 
and  qualitatively.  The  sanq^les  were  taken  in  a  number  of 
different  streets,  open  places,  and  parks  in  the  West  End  and 
in  the  City.  It  may  be  of  interest  to  this  Society  to  see  the 
apparatus  employed,  which  in  my  hands  gave  very  consistent 
results,  and  also  a  number  of  the  cultures  obtained,  which  illus- 
trate fairly  well  the  bacterial  flora  of  the  air  of  London.  Tlie 
method  used  was  that  of  Frankland,  viz.  the  aspiration  of  a 
known  volume  of  air  through  a  plug  of  powdered  glass-wool 
and  sugar,  plate  cultivations  being  subsequently  made  from  the 
plugs.  The  aspiration  was  carried  out  with  a  lai'ge  brass 
syringe,  holding  420  c.c,  and  fitted  with  a  two-way  nozzle  and 
tap,  so  that  a  number  of  syringefuls  could  be  as])irated  Avithout 
dis(;oiinecting  the  ;i)i]);ii-;il  iis.  In  order  to  obtain  good  results 
with  this  apparatus  ;i  nunilxT  of    sniiill  (l('t;iils  i-c(|nin'  attt-ntion. 
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In  making  the  plugs  the  glass-wool  should  not  be  too  finely 
pounded^  and  it  should  be  mixed  with  about  one  fifth  its  bulk  of 
very  finely  powdered  loaf  sugar.  This  gives  a  very  coherent 
plug^  not  liable  to  disintegrate,  and  readily  forced  out  from  the 
tube  as  a  solid  mass,  which,  in  the  melted  culture  medium,  breaks 
up  uniformly.  The  plugs  are  fitted  in  ordinary  glass  tubes, 
about  five  inches  long  and  a  quarter  of  an  inch  in  internal  dia- 
meter. The  powder  is  introduced  into  these  and  compressed 
from  each  end  with  solid  glass  rammers,  fitting  the  internal 
calibre  of  the  tube.  Each  plug  requires  testing  by  forcible 
aspiration  through  it,  to  make  sure  of  its  coherence.  If  it  stands 
the  strain  the  ends  of  the  tube  are  plugged  with  cotton  avooI, 
and  the  whole  sterilised  in  the  hot-air  chamber  for  an  hour  or 
two.  The  temperature  should  not  rise  above  140°  or  150°  C, 
lest  the  sugar  be  charred.  I  tested  the  efficacy  of  such  plugs  in 
retaining  the  whole  of  the  bacteria  in  the  aspirated  air,  by  intro- 
ducing in  the  proximal  end  of  the  tube  an  additional  plug  of 
cotton  wool,  threugh  which  the  air  had  to  pass  immediately 
after  traversing  the  glass  and  sugar  mixture.  This  cotton-wool 
plug  was  always  tested  by  cultivation,  and  was  commonly  found 
sterile,  even  when  the  glass-wool  plug  yielded  over  100  colonies 
of  bacteria  and  moulds. 

The  amount  of  air  selected  for  each  aspiration  was  five  litres, 
i.  e.  eleven  and  three-quarter  syringefuls.  It  took  about  eight 
minutes  to  aspirate  this  volume.  The  modns  operandi  was  as 
follows  : — Two  brass  clips  to  hold  the  tubes,  furnished  with 
rubber  suckers,  were  wetted  and  fixed  close  together  on  a 
window,  smooth  wall,  or  other  convenient  surface.  In  open 
spaces,  such  as  parks,  they  were  fixed  on  a  glass  plate  laid  hori- 
zontally on  the  ground,  or  on  a  box.  The  tube,  with  its  plug, 
Avas  now  taken  from  its  sterile  bottle,  care  being  taken  not  to 
touch  the  ends.  One  end  was  connected  with  the  syringe  by 
four  feet  of  rubber  tubing,  and  the  tube  was  fixed  in  the  brass 
clips.  The  cotton  wool  was  removed  with  sterile  forceps  from 
the  free  end,  and  placed  iu  a  sterile  dish,  to  be  similarly  replaced 
at  the  end  of  the  aspiration.  'Vho  length  of  rubber  tubing 
enal)led  tlie  operator  to  stand  some  Avay  oif  Avhile  conducting  the 
aspiration,  and,  natnraily,  on  the  k^eward  side.  When  the  opera- 
tion wns  completed  and  the  cotton  wool  re]ilaced,  the  tube  Avaa 
liibcllcd  ;ind  conveyed  to  the  laboratory  in  its  sterile  bottle. 
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The  cultures  were  made  as  follows  : — A  Petri  dish  was  warmed, 
and  a  melted  g-elatine  or  agar-agar  tube  poured  into  it.  The  tube 
was  removed  from  its  bottle,  and  the  inner  of  the  two  cotton- 
wool plugs  at  its  proximal  end  placed  in  a  broth  tube  for 
incubation,  to  see  if  it  had  remained  sterile.  The  distal  cotton- 
wool plug  having  been  also  removed,  and  both  ends  of  the  tube 
having  been  passed  through  the  flame  of  a  Bunsen  burner,  the 
glass  and  sugar  plug  was  now  forced  out  with  a  sterilised  glass 
rod  into  the  Petri  dish.  It  could  easily  be  disintegrated  by 
gentle  agitation,  and  distributed  equably  through  the  medium. 
The  glass  particles  caused  a  uniform  turbidity,  which  in  no  way 
interfered  with  the  subsequent  enumeration  of  the  colonies.  I 
made  all  my  observations  in  pairs,  making  an  agar-agar  plate  to 
be  incubated  at  37°  C,  and  a  gelatine  plate  to  be  incubated  at 
20°  C.  The  latter  was  used  for  the  enumeration  of  the  total 
nvimber  of  organisms,  but  it  was  hoped,  by  a  comparison  of  the 
two,  to  find  out  something  of  the  ratio  between  the  organisms 
capable  of  growing-  at  blood  heat  and  the  psychrophile  organisms, 
Avhich  might  serve  as  an  index  of  human  contamination.  I  cannot 
say  that  the  results  fulfilled  this  hope,  but  the  matter  requires 
fuller  investigation.  At  blood  heat  the  sarcince  proved  the  pre- 
dominating organisms,  and  I  do  not  know  how  far  they  can  be 
taken  as  of  human  origin. 

In  determining  the  total  number  of  organisms,  I  found  it 
necessary  to  establish  an  arbitrary  time  limit  for  counting  the 
colonies  which  arose,  and  I  was  led  to  fix  this  at  four  days.  The 
number  of  new  colonies  Avhich  first  appeared  after  this  limit  was 
not  very  large,  and  was  outweighed  by  the  fact  that  rapidly 
growing  moulds,  such  as  Penicllliiim  glancum,  spt)rulated  and 
gave  rise  to  secondary  colonies,  if  one  waited  too  long.  JMore- 
over  my  object  Avas  the  comparison  of  different  samples  of  air, 
which  could  be  attained  perfectly  Avell  by  counting  all  plates  at 
a  fixed  date.  In  counting  the  colonies,  I  divided  the  plates  into 
sectors  and  made  a  map  of  every  plate,  using  a  hand  lens,  su})- 
plemented  by  a  low  power  of  the  microscope.  Having  counted 
the  colonies,  subcultures  were  made  in  order  to  determine  their 
species.  Where  the  numlx-r  was  large,  subcultures  were  nuuK' 
from  every  colony  in  one  hiilF,  or  one  ([uarter,  of  the  plate,  and 
from  llie  ix-niaining  area  only  from  such  colonies  as  ai)j)ear(.'(l 
nianifcst  1\-  divci'se  from  the  rest. 
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The  method  described  led,  as  I  have  said,  to  very  fairly  consis- 
tent results,  and  I  believe  it  to  be  as  good  a  method  as  we  have  at 
our  command  for  determining  the  gross  bacterial  contamination  of 
different  samples  of  air.  It  has,  however,  certain  defects.  I  found 
on  subculture  that  a  certain  proportion  of  the  colonies  arising 
were  in  reality  composite  colonies,  consisting  of  two,  or  sometimes 
even  three  species,  and  I  imagine  that  this  is  due  to  the  fact 
that  a  given  dust-particle  may  contain  more  than  one  species  of 
micro-organism.  The  error  introduced  is  not  large,  but  it  exists 
as  a  factor  in  the  numerical  estimation  "of  the  bacteria  in  the  air. 
It  is  further  obvious  that  certain  micro-organisms — and  these  of 
much  importance — Avould  escape  recognition.  The  tubercle 
bacillus  is  one,  and  there  are  other  delicate  species,  such  as  the 
streptococci  and  the  pneuniococcus,  which  might  easily  fail  to 
grow.  I  only  once  found  a  streptococcus  in  my  cultures,  though 
streptococcal  contamination  of  air  must  be  a  common  thing, 
considering  that  streptococci  are  the  commonest  mouth  organisms. 
Anaerobes,  again,  would  not  be  recognised.  I  twice  conducted 
special  experiments  to  determine  their  presence,  aspirating  ten 
litres  of  air  and  incubating  the  plug  anaerobically  in  glucose 
broth,  but  with  negative  result. 

The  determination  of  the  species  of  bacteria  found  was  a  long 
and  troublesome  task  ;  indeed,  in  many  cases  an  impossible  one. 
The  colonies  were  subcultivated  on  various  media,  and  examined 
microscopically  in  the  fresh  condition  and  stained.  Many  were 
identified  at  once,  but  in  many  the  names  affixed  are  only 
provisional,  while,  in  not  a  few  cases,  I  could  find  no  description 
in  any  of  the  text-books  at  all  corresponding  to  the  organisms 
found. 

The  difficulties  that  beset  the  subject  are  of  two  kinds.  Very 
little  attention  has  hitherto  been  paid  to  the  organisms  of  the 
air.  Their  presence  is  more  or  less  accidental,  and  they  do  not 
grow  and  nn;ltiply  there.  It  has  not  yet  been  shown  that  they 
are  of  much  practical  importance,  though  I  am  not  sure  that 
their  closer  study  might  not  reveal  relations  which  might  be  of 
value  as  an  index  of  organic  contamination.  But  so  far  they  are 
imperfectly  known  and  described — so  imperfectly  that  often  one 
has  not  the  data  for  identification.  Another  difficulty  lies  in  the 
extreme  variability  of  niauy  coiiiuioii  ;iif  bacteria.  The  sarcinc\3 
are  a  case  in  pdiiit.     The  assum]iti(ni  of  the  typical  sarcina  form 
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is  inconstant  ;  I  repeatedly  passed  an  organism  as  a  staphy- 
lococcus, to  find,  on  re-examining-  an  old  culture,  that  it  had  now 
assumed  the  form  of  a  sarcina.  One  species  grew  beautifully  in 
hay  infusion  as  a  sarcina,  but  on  no  other  medium  would  form 
even  tetrads.  The  liquefaction  or  non-liquefaction  of  gelatine  is 
of  no  value  whatever  as  a  specific  character  amongst  sarcin^e. 
The  variations  in  tint  from  white,  through  yellow,  to  orange,  are 
of  infinite  diversity.  I  subcultured  more  than  a  hundred  sarcina 
colonies,  and  ultimately  grouped  them  into  three  species,  Sarcina 
alba,  S.flava,  and  S.  lutea,  but  I  have  still  grave  doubts  as  to 
how, many  species  were  really  present.  I  am  inclined  to  agree 
with  Lehmann  that  each  sarcina  species  has  its  first  cousin 
amongst  the  cocci  which  form  no  packets,  and  that  no  hard  and 
fast  line  can  be  drawn  between  the  two. 

Next  to  the  sarcinte  in  frequency  come  the  various  staphylo- 
cocci. Of  these,  the  commonest  are  the  two  species  I  have 
labelled  Staphylococcus  cereiis  alhus  and  flavus,  forming  a 
smooth  waxy  growth  on  gelatine,  which  liquefies  slowly,  or  not  at 
all,  and  is  usually  stained  a  faint  claret  colour  by  some  pigment 
emanating  from  the  growth.  These  species  are  very  closely 
allied  to  the  sarcina^,  except  in  the  formation  of  packets. 
Staphylococcus  lyyogenes  albtis,  and  its  slowly  liquefying  form 
S.  ejpidermidis  alhus,  were  met  with  only  a  few  times ;  Micrococ- 
cus cremoides  and  31.  candicans  much  more  frequently.  One 
or  two  intei'esting  motile  cocci  were  found,  including  Micro- 
coccus citreus  aglUs  and  Diplococcus  luteus.  Some  of  the  cocci 
were  beautifully  chromogenic,  especially  Micrococcus  aurantiacus 
and  M.  roseus. 

Numerically  I  found  the  bacilli  to  fall  far  short  of  the  cocci, 
but  the  number  of  species  found  was  large.  The  commonest  was 
a  large  stout  psychrophile  white  bacillus,  chemically  inert,  which 
I  identify  witli  B.  lactis  innocuus  of  Kruse ;  in  old  cultures  the 
gelatine  was  stained  brown.  Some  of  the  bacilli  were  chromo- 
genic, notably  B.  lielvoJus,  B.  latericius,  B.  luteus,  and  the  beauti- 
ful B,  erythromyxa,  once  met  with.  B.  carneus  was  twice  found, 
and  B.  ■pyocyaneus  once.  Sporing  bacilli  were  sonu'timos  present, 
B.  sidjf ill's,  B.  mesriifcn'cus  fuscus,  vulf/atus,  iuu\  ruh(■r,i\^^(]  others 
^vlli(•ll  I  could  not  determine.  I)i])htlu'roid  bacilli  dciiin'od 
niiniy  times — B.  o'erosis,  and  otlici's  mure  closely  allied  to  the 
diphtlieria  bacillus.      'I'lie  one  wliicli  canie   nearest   to   tlu"   dipli- 
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tlieria  bacillus  gave  good  polar  granules  with  Neisser's  stain,  but 
proved  non-pathogenic. 

Yeasts  were  commonly  found,  but,  of  five  species,  only  one 
proved  capable  of  fermenting  sugar.  Streptothrices  were  by  no 
means  rare,  and  were  referred  to  three  or  four  species.  Moulds, 
of  course,  formed  a  large  proportion  of  the  total  organisms 
found.  PeniciUinm  glaucum  was  the  commonest,  and  was  rarely 
absent  from  a  plate.  The  various  species  of  aspergillus  were  also 
commonly  met  with.  In  addition  to  these  were  a  number  of 
moulds  whose  very  genus  I  have  been  unable  to  determine. 

One  fact  struck  me  veiy  forcibly  in  these  observations,  viz. 
the  remarkable  chemical  inertness  of  the  common  air  bacteria. 
Not  only  was  no  truly  pathogenic  form  found,  but  no  single 
species  which  formed  gas  in  glucose  gelatine  shake  cultures,  and 
hardly  one  wdiich  coagulated  milk  or  formed  acid. 

Noveviher  4fh,  1902. 


4.   The  effect  of  certain  metcdUc  salts-  upon  the  groicth  of  micro- 
organisms. 

By  David  Nabaero.. 

The  experiments  described  in  this  paper  were  begun  some 
two  and  a  half  years  ago,  primarily  with  a  view  to  find,  if 
possible,  some  medium  upon  wdiich  the  B.  ti/phosns  Avould  grow 
while  the  B.  coli  commimis  would  not,  or  a  medium  in  which  a 
distinctive  colour-reaction  might  be  produced  by  the  growth  of 
the  B.  typhosus  and  not  by  the  B.  coli.  I  may  say  at  the  outset 
that  I  failed  in  the  cpiest  on  which  I  had  embarked,  but  a  few 
interesting  facts  were  established  wdiich  I  have  thought  worth 
recording. 

Tlie  method  adopted  was  to  add  a  minute  quantity  of  salts  of 
nickel  or  copper  to  ordinary  culture  media.  Originally  it  was 
intended  to  try  the  effect  of  cobalt  salts  as  well  as  the  others, 
but  I  have  been  unable  to  continue  the  investigation  owing  to 
the  pressure  of  other  work.  The  reason  for  selecting  the  salts 
of  these  particular  metals  was  that  they  are  beautifully  coloured. 
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nickel  salts  being  green,  cobalt  red,  and  copper  blue.  It  was 
thought  that  possibly  the  growth  of  the  B.  tyiihoiius  might  give 
rise  to  some  change  in  colour  of  the  medium,  or  in  the  case  of  a 
broth  culture  might  produce  a  coloured  deposit  or  precipitate. 
A  further  reason  why  copper  was  chosen  was  that  chemical 
bodies  of  the  acetylene  series  yield  solid  crystalline  compounds 
by  the  action  of  ammoniacal  solutions  of  copper  salts.  Most  of 
these  copper  compounds  are  brightly  coloured,  and  it  was  just 
possible  that  these  micro-organisms  during  their  growth  might 
form  similar  substances  which  Avould  combine  with  the  copper. 
The  salts  used  were  nickel  chloride,  nickel  sulphate,  and  copper 
sulphate.  Half  a  gramme  of  the  salt  was  added  to  a  litre  of 
nutrient  broth  prepared  from  Liebig's  extract  and  Witte's  pep- 
tone, and  rendered  slightly  alkaline  Avith  Na^COg.  The  nickel 
or  copper  salt  was  added  to  the  broth  before  the  final  sterilisa- 
tion. In  the  case  of  nickel  no  precipitate  was  produced,  and 
the  resulting  medium  Avas  slightly  alkaline  and  of  a  greenish 
colour.  On  the  addition  of  ammonium  sulphide  a  slight  black 
precipitate  of  nickel  sulphide  was  formed.  When  copper  sul- 
phate was  added  to  the  clear  broth,  however,  a  precipitate  was 
formed.  This  was  filtered  off  and  the  resulting  fluid  tested  for 
the  presence  of  copper.  It  was  of  a  greenish  colour,  and  on  the 
addition  of  HgiS  a  dark  brown  coloration  was  produced,  but  no 
precipitate.  The  majority  of  the  original  ^  gramme  of  the 
salt  used  had  evidently  precipitated  when  added  to  the  broth, 
so  that  while  the  percentage  of  Ni  in  the  "nickel"  media  may 
be  taken  as  0"05 — that  is  to  say,  1  part  in  2000, — the  percentage 
of  copper  in  the  "  copper  sulphate  "  media  was  much  less,  but 
its  exact  amount  cannot  be  stated.  The  effect  produced  by  the 
addition  of  these  salts  to  the  culture  media  Avas  studied  in  the 
case  of  the  following  micro-organisms  : — B.  ti/phosus,  B.  coli 
communis,  Staphylococcus  pyogenes  aureus,  Streptococcus,  B. 
pyocyaneus,  B.  prodigiosus,  B.  anthracis,  Proteus  vulgaris, 
Sarcina  lutea,  and  B.  suhtiUs. 

As  the  experiments  were  carried  out  ])i'iinarily  Avitli  a  vii'w  to 
find,  if  possible,  some  distinctive  culture  media  for  the  B. 
typhosus,  \  shall  begin  by  giving  an  account  of  the  behaviour 
of  that  micro-organism  in  the  nickel  and  C(»])]ier  iiu'dia,  ])utting 
in  close  juxtaposition  the  results  obtained  with  the  B.  i-ol!  rmn- 
niunis  for  the  })urposes  of  com})unson. 
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B.  tyijliosns. — A  "  nickel-cliloride  "  broth  was  inoculated  from 
a  typhoid  culture  on  agar,  and  incubated  at  o7°  C.  In  twenty- 
four  hours  very  slight  turbidity  was  seen  in  the  broth.  A 
hanging-drop  preparation  showed  some  organisms,  but  they 
were  feebly,  if  at  all,  motile.  The  growth  of  the  Bacillus  tiji^liosus 
had  been  inhibited  by  the  nickel,  but  the  organisms  were  still 
alive,  as  was  shown  by  making  a  subculture  on  ordinary  agar. 
Some  small  colonies,  but  not  very  many,  developed  on  the  agar 
in  twenty-four  hours. 

The  nickel  broth  on  the  second  day  after  inoculation  showed 
no  more  turbidity  than  was  present  on  the  first  day.  On  the 
fifth  day  the  broth  presented  the  same  appearance,  the  bacillus 
having  evidently  not  multiplied  at  all.  It  was  again  tested  by 
subculturing  on  ordinary  agar  to  see  if  it  Avere  still  alive.  There 
was  no  sign  of  growth  on  the  agar  in  twenty-four  hours,  but  on 
the  third  day  a  single  colony,  about  one  fifth  of  an  inch  in 
diameter,  had  growii. 

The  original  nickel  broth  was  examined  again  on  the  eighth 
day  after  inoculation.  There  Avas  no  turbidity,  but  a  slight 
deposit,  and  on  testing  its  vitality  by  sowing  on  ordinary  agar 
it  was  found  to  be  dead. 

B.  coll. — Comparative  experiments  with  the  B.  coli  gave  the 
following  results  : — -The  nickel-chloride  broth  on  the  first  day 
shoAved  A^ery  slight,  if  any,  turbidity.  In  hanging  drop  the 
organisms  Avere  scanty  and  non-motile.  Subcultures  on 
ordinary  agar  grew  in  twenty-four  hours,  the  colonies  being- 
larger  and  more  expansive  than  in  the  corresponding  typhoid 
tube. 

On  the  second  day  the  nickel-chloride  broth  of  coll  AA-as 
practically  clear,  as  it  Avas  also  on  the  fifth  day.  On  that  day 
it  Avas  again  subcultured  on  to  agar  to  see  if  it  were  alive,  and, 
as  Avas  the  case  with  the  B.  typhosus,  no  groAvth  occurred  in  the 
first  tAventy-four  hours.  On  the  third  day,  hoAA^ever,  a  sing-le 
large  colony  (quarter-incli  in  diameter)  had  grown,  and  by  the 
next  day  it  had  spread  Avell  over  the  surface  of  the  medium. 
The  single  colony,  Avhich  dcA'eloped  vinder  similar  conditions  in 
the  case  of  the  typhoid  l)acillus,  did  not  increase  subsequently 
in  si/c,  :is  did  the  coli  colony.  The  original  roll  nickel  broth  on 
the  eightli  day  shoAved  a  slight  dejjosit,  and  on  subculturing 
on  to  ag-ar  was  found  to  be  dead. 
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These  effects  of  nickel  chloi-ide  on  the  B.  typhosus  and  the 
B.  coll  in  broth  may  be  thus  summarised  : 

1.  The  growth  of  the  organisms  was  inhibited  at  once. 

2.  The  organisms  were  gTadually  killed,  and  by  the  eighth 
day  all  were  apparently  dead. 

3.  Before  being  killed  they  were  modified  in  some  way,  so 
that  when  subcultured  on  ordinary  agar  (as  was  done  on  the 
fifth  clay)  no  growth  appeared  on  the  agar  until  the  third  day 
in  each  case ;  then  only  one  colony  developed  in  each  tube,  but 
the  coli  colony  spread  in  a  characteristic  fashion,  while  the 
typhoid  colony  did  not  increase  in  size  after  its  appearance. 

The  next  experiment  was  made  Avith  nickel-chloride  agar.  This 
medium  was  inoculated  froui  a  typhoid  culture  on  ordinary  agar, 
but  no  growth  occurred  in  eight  days.  The  tube  was  then  re- 
inoculated,  when  a  slight  growth  appeared  on  the  first  day  and 
increased  but  slowly  up  to  the  eleventh  day.  In  the  case  of 
nickel-chloride  agar  inoculated  with  the  B.  coll,  a  typical 
growth  occurred  on  the  first  day,  which  increased  on  the  next 
day,  but  not  subsequentl}' .  The  effect  of  adding  nickel  chloride 
to  agar  media  was  therefore  not  nearly  so  pronounced  as  in  the 
case  of  broth.  The  growth  of  the  typhoid  was  inhibited  to  a 
certain  extent,  while  that  of  the  coll  was  hardly  affected. 

Next  the  growth  of  the  typhoid  and  coll  organisms  Avas 
studied  in  nickel-chloride  gelatine  media. 

The  B.  typliosus  was  inoculated  from  agar  into  a  nickel- 
chloride  gelatine  stab.  In  one  day  at  22°  C.  there  was  very 
slight  growth,  mainly  on  the  surface.  On  the  second  day  it 
had  increased  a  little,  and  there  was  also  growth  along  the 
track  of  the  needle.  At  the  cud  of  eleven  and  twenty-eight 
days  there  was  a  good  growth  in  the  depths  of  the  stab  line. 
No  liquefaction  of  the  gelatine  or  formation  of  gas  was 
observed.  This  ('\])('riiiieiit  was  repeated  with  very  similar 
results.  It  was  noted  that  on  the  eleventh  day  a  fairly  good 
crop  of  minute  discrete  coh)nies  was  visible  along  the  stab  line, 
but  much  less  than  in  a  siniihii-  cultui-e  of  coll  only  six  days  old. 
The  B.  coll  gi-own  under  similar  conditions  showed  a  growth  on 
the  surface  in  one  day.  In  eleven  and  twenty-eight  days  there 
was  ;i  large  expansive  gi-owth  on  the  surface  and  a  gitod  growth 
in  ilic  (h'ptlis.      No  gas  formation  oi-  licpiefaction  ])resent. 

In    a    nickel-chloride   gelatine    "shake"   preparation   the   B. 
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typhosus  showed  no  obvious  signs  of  growth  in  seven  days,  a 
control  ordinary  gelatine  shake  showing  a  good  growth  in  that 
time,  as  well  as  some  opalescence  near  the  surface  of  the 
medium.  On  the  twelfth  and  twenty-fourth  days  the  nickel 
tube  showed  a  slight  growth  throughout  the  medium,  but  no 
opalescence  near  the  surface.  On  those  days  the  control  tube 
showed  marked  signs  of  growth  in  the  depths  and  opalescence 
above.  The  B.  coli,  under  similar  conditions,  grew  practically 
as  well  as  in  the  control  tube  of  ordinary  gelatine.  Quite  as 
much  gas  was  produced  as  in  the  control  tube,  and  almost  as 
much  opalescence. 

Inoculated  on  nickel-chloride  gelatine  slope-tubes,  the  B. 
typhosus  gave  a  very  slight  growth,  increasing  wp  to  the  third 
day,  while  the  B.  coli  gave  a  good  growth  by  the  sixth  day. 

To  summarise,  then  :  nickel  chloride  added  to  gelatine  media 
very  materially  inhibits  the  development  of  the  B.  typhosus, 
while  it  has  only  a  slight  retarding  effect  upon  the  growth  of  the 
B.  coli,  and  no  effect  upon  its  production  of  gas. 

The  next  series  of  experiments  was  made  with  nickel-sulphate 
media. 

The  typhoid  bacillus,  inoculated  into  nickel-sulphate  broth, 
showed  no  visible  growth  or  turbidity  in  twenty-eight  days.  Its 
vitality  was  not  tested  until  the  twenty-eighth  day,  on  which 
date  it  was  found  to  be  dead. 

The  B.  coli,  similarly  inoculated  into  nickel-sulphate  broth, 
apparently  grew  well.  In  one  day  there  was  definite  turbidity, 
and  the  colour  was  souiewhat  "  pinkish."  On  the  sixth  day  this 
colour  was  still  present,  and  by  the  seventeenth  day  it  had 
darkened  to  a  "  dirty  prune-juice "  tint.  In  order  to  see 
whether  this  coloration  of  the  broth  was  characteristic,  the 
experiment  was  repeated  by  inoculating  a  fresh  nickel-sulphate 
tube.  In  two  days  marked  turbidity  was  produced,  but  no 
colour,  and  by  the  fourth  day  there  was  a  white  deposit.  At  the 
end  of  six  weeks,  Avhen  tested  by  subculture,  the  broth  was 
found  to  be  still  alive,  but  in  thirteen  weeks,  when  similarly 
tested,  it  was  dead.  The  colour  production  was  not  repeated. 
On  nickel-sulphate  agar  the  B.  typhosus  did  not  grow  at  all, 
even  in  six  weeks.  This  was  repeated  with  a  similar  result,  some 
of  the  same  culture  inoculated  as  a  control  n})on  ordinary  agar 
growing  well  in  twenty-four  hours. 
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In  the  case  of  B.  coll,  growth  upon  nickel-sulphate  agar  was 
somewhat  delayed — no  growth  being  visible  on  the  first  day, — 
and  a  thick  white  confluent  growth  developed  by  the  sixth  day 
in  two  places  only.  In  four  weeks  this  had  not  increased,  and 
on  testing  by  subculture  was  found  to  be  still  alive. 

Comparing  the  results  obtained  with  the  B.  typhosus  and  the 
B.  coli,  by  using  nickel-chloride  and  nickel-sulphate  media,  one 
found — 

1.  That  nickel-chloride  broth  inhibited  the  growth  of,  and 
killed  it  in  eight  days,  both  typhoid  and  coli,  whereas  nickel-sul- 
phate broth  completely  inhibited  the  growth  of  the  jB.  typhosus 
and  killed  it  in  twenty-eight  days  (and  possibly  much  sooner), 
while  the  B.  coli  grew  quite  well  in  such  a  broth,  and  was  still 
alive  after  six  weeks. 

2.  That  nickel-chloride  gelatine  and  agar  inhibited  the  growth 
of  the  B.  typhosus  in  a  very  marked  degree,  while  the  B.  coli 
was  inhibited  only  very  slightly  by  these  media  ;  and — 

3.  While  the  B.  typhosus  failed  entirely  to  grow  on  nickel- 
sulphate  agar,  the  B.  coli  grew  moderately  well  and  was  still 
alive  on  this  medium  at  the  end  of  four  weeks. 

Staphylococcus  piyoyenes  aureus. — The  next  series  of  experi- 
ments was  made  with  the  Staphylococcus  pyogenes  aureus. 
Inoculated  into  nickel-chloride  broth  and  groAvn  at  37°  C,  very 
slight  turbidity  occurred  in  twenty-four  hours,  which  increased 
subsequently,  and  at  the  end  of  one  month  there  was  a  consider- 
able deposit.  On  the  fifteenth  day  this  broth  was  found  to  be 
still  alive,  l)ut  it  was  ncjt  tested  later. 

On  nickel-chloride  gelatine  media,  typical  growth  occurred 
with  liquefaction  of  the  gelatine,  which  was  complete  in  from 
ten  to  seventeen  days.  In  some  cases  the  yellow  cok)ur  of  the 
growth  was  very  well  marked. 

On  nickel-chloride  agar,  growth  was  somewliat  delayed  and 
did  not  appear  until  the  fourth  day,  after  which  it  increased 
gradually  until  the  fifteenth  day  and  was  white  in  colour. 
After  standing  at  the  room  temperature  for  eighteen  months,  it 
was  tested  by  subculture  and  found  to  be  dead,  whereas  a  strep- 
tococcus, cultivated  under  similar  conditions  and  kept  the  same 
length  of  time,  was  found  to  be  alive. 

Wh('!i  inoculated  into  nickel-suli)luite  broth  the  staphylococcus 
grew  well  and  pi-oduced    sonic   turbidity  anil   deposit    in  twenty- 
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four  hours.  By  the  seventeenth  day  the  dej)osit  was  Ijh^ck^ 
possibly  a  precipitate  of  nickel  sulphide  thrown  down  by  the 
HoS  produced  by  the  staphylococcus  during  its  growth.  When 
tested  at  the  end  of  fifteen  weeks^  and  again  at  the  end  of 
seventeen  and  a  half  weeks,  the  broth  culture  was  found  to  be 
still  alive,  although  the  cocci  were  probably  somewhat  modified, 
as  a  subculture  on  agar  did  not  begin  to  grow  till  the  third  day. 
It  is  possible  that  the  precipitation  of  the  nickel  in  the  form  of 
a  sulphide,  and  so  its  removal  from  the  culture  medium  by  con- 
version into  the  insoluble  sulphide,  may  account  for  the  fact  that 
the  cocci  were  able  to  live  for  over  four  months  in  this  broth. 

"When  inoculated  on  to  nickel-sulphate  agar,  however,  the 
development  of  the  staphylococcus  was  inhibited  entirely,  no 
growth  occurring  in  any  tube  on  three  different  occasions. 

To  summarise  the  effects  of  nickel  media  on  the  staphy- 
lococcus : 

1.  Nickel-chloride  broth  onh'-  slighth*,  if  at  all,  inhibited  the 
growth,  and  the  coccus  was  still  alive  at  the  end  of  fifteen  days. 

2.  Nickel-chloride  gelatine  and  agar  media  only  very  slig-htly 
delayed  the  growth  of  the  staphylococcus,  and  the  gelatine 
was  liquefied — although  not  in  the  typical  funnel-shaped  fashion 
in  the  stab. 

3.  Nickel-sulphate  broth  apparently  had  no  inhibiting  effect, 
and  the  culture  was  still  alive  at  the  end  of  four  months. 

4.  Nickel-sulphate  agar  completely  inhibited  the  growth  of 
the  staphylococcus. 

Streptococcus  pyogenes. — The  streptococcus  was  next  tested  on 
these  media.  A  four-day-old  growth  on  agar  was  inoculated  into 
nickel-chloride  broth,  and  on  the  third  day  very  slight  turbidity 
Avas  present.  The  vitality  of  this  broth  was  tested  by  sub- 
culture on  ordinary  agar,  on  the  first,  third,  fifth,  seventh,  tenth, 
twelfth,  fifteenth,  twenty-fifth,  and  forty-second  day,  and  on 
each  occasion  a  typical  growth  of  streptococcus  on  the  agar  was 
obtained  in  twonty-four  hours,  showing  that  the  streptococcus 
was  able  to  live  for  at  least  six  Aveeks  in  a  nickel-chloride  broth. 
From  this  nickel  broth  subcultures  on  to  nickel-chloride  agar 
were  made  on  tlie  liftli,  seveiitli,  tciitli,  twelftli,  and  fifteenth 
day,  and  in  each  case  colonies  of  streptococcus  developed  in 
from  one  to  five  days.  The  only  departui-e  from  the  normal  was 
that  the  colonies  on    nickel  agar  were  white  and  opaque,  more 
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like  ordinary  diphtheria  colonies^  and  not  semi-ti'ansparent  and 
bluish  in  colour,  as  the  streptococcus  colonies  usually  are. 

The  staphylococcus,  similarly  inoculated  on  nickel  agar  from 
a  nickel  broth  one  day  old  and  four  days  old,  was  completely 
inhibited,  and  showed  no  signs  of  growth.  Another  very  interest- 
ing observation  was  that  the  subculture  made  on  nickel-chloride 
agar  from  the  twelve-day-old  nickel  broth,  after  standing  at 
the  room  temperatitre  for  eighteen  months,  was  found  to  be 
alive,  and  grew  quite  typically  in  twenty-four  hours  after  sub- 
culturing  on  agar.  The  staphylococcus,  under  similar  condi- 
tions, did  not  show  any  signs  of  vitality. 

A  further  point  of  interest  was  the  following: — The  nickel 
broth  when  twenty-five  days  old  was  inoculated  by  stab  into 
a  nickel-chloride  gelatine.  On  the  sixth  day  no  growth  was 
visible,  but  by  the  tenth  day  a  few  typical  colonies  were  seen, 
which  had  not  increased  on  the  sixteenth  day.  At  the  end  of 
one  month  many  discrete  colonies  were  present  and  funnel- 
shaped  liquefaction  of  the  gelatine  had  occurred,  and  in  another 
week  the  gelatine  was  completely  liquefied.  In  order  to  ascer- 
tain whether  any  contamination  had  taken  place  (notwithstand- 
ing that  the  tube  was  capped  with  an  india-rubber  cap  the  whole 
time),  a  subculture  on  agar  was  made  and  a  typical  growth 
of  streptococcus  colonies  obtained,  and  no  other  organism 
developed,  although  the  tube  was  kept  for  three  weeks.  The 
particvdar  strain  of  streptococcus  used  had  never  before,  nor  has 
it  since,  ever  shown  any  tendency  to  liquefy  ordinary  gelatine 
media. 

On  a  nickel  gelatine  slope  inoculated  from  an  ordinary  agar 
culture,  by  the  third  day  a  normal  growth  was  visible,  which  in 
one  experiment  had  not  increased  on  the  twenty-first  day.  On 
that  day  it  was  tested  by  sul)cnlture  on  oi-dinary  agar  and 
found  to  be  alive. 

The  streptococcus  was  next  grown  u})on  nickel-sidpliatt>  agar 
from  a  two-day-old  culture  upon  ordinary  agar.  ]^y  the  third 
day  growth  was  apparent,  lai-gisli  white  opaijuo  colonies  being 
visible.  .As  was  the  case  when  grown  on  nickel-chhtride  agar, 
the  colonies  were  white  and  op;i(|no,  and  not  senn'-t  i'ans])anMit  as 
nsual.  On  the  sixth  day  the  gi'owlh  on  nickel-sulphate  agar 
was  sul)cultnrc(l  on  to  ordinary  agar,  a  nd  the  typical  small  semi- 
transpai-ent    colonics,    showing    a    liliiish    coloiii-    hv    transnntlcd 
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light,  Avei-e  obtained  in  twenty-four  hours.  The  growth  on  this 
agar  Avas  then  subcultured  on  to  a  fresh  nickel-sulphate  agar, 
and  in  two  days  colonies  began  to  appear.  By  the  eleventh 
day  several  whitish  opaque  colonies  were  visible,  and  on  the 
twenty-eighth  day  these  were  found  to  be  alive  and  to  give  the 
typical  growth  when  subcultured  on  agar.  At  the  end  of  ten 
weeks,  and,  in  another  experiment,  at  the  end  of  seven  weeks, 
the  streptococcus  was  found  to  be  dead  on  nickel-sulphate  agar. 
It  will  be  remembered  that  on  nickel-chloride  agar  it  was  found 
alive  at  the  end  of  eighteen  months.  An  interesting  point  in 
connection  with  the  above  experiment  was  that  a  culture  of  the 
anthrax  bacillus  inoculated  on  a  nickel-sulphate  agar  tube 
from  the  same  batch  of  media,  and  incubated  vinder  the  same 
conditions,  failed  to  grow,  whereas  the  streptococcus,  as  related 
above,  grew  in  two  days.  The  effects  of  nickel  media  on  the 
growth  of  the  streptococcus  may  be  thus  summarised  : 

1.  In  nickel-chloride  broth  the  organism  seemed  to  thrive, 
and  was  found  to  be  still  alive  at  the  end  of  forty-two  days. 

2.  On  nickel-chloride  agar  the  organism  grew  in  from  one  to 
five  days,  the  colonies  being  rather  scanty,  and  white  and 
opaque  instead  of  semi-transparent.  In  one  case  extraordinary 
vitality  of  the  organism  on  this  medium  was  observed,  it  being- 
found  alive  after  eighteen  months. 

3.  On  nickel-chloride  gelatine  typical  growth  was  observed, 
and  in  one  case  the  medium  was  completely  liquefied  at  the  end 
of  five  weeks. 

4.  On  nickel-sulphate  agar  whitish  opaque  colonies  grew  in 
about  two  days,  and  the  growth  was  found  to  be  still  alive  at 
the  end  of  four  weeks.  In  one  experiment  it  had  died  out  in 
seven  weeks,  and  in  another  in  ten  weeks,  on  this  medium.  The 
B.  anthracis,  similarly  inoculated  on  nickel-sulphate  agar,  was 
completely  inhilnted. 

These  exjx'riments  are,  I  think,  of  considerable  interest  in 
demonstrating  that  the  Streptococcus  pyogenes  is  not  always 
the  frail  and  feebly  resisting  micro-organism  it  is  usually  held 
to  be.  In  the  case  of  gangrene  of  the  nose  in  a  child  which  I 
l)rought  to  the  notice  of  the  Society  last  year,  I  found  the 
streptococcus  associated  with  the  B.  pyocyaneus.  Both  organisms 
grew  in  a  gelatine  stab  wliicli  was  inoculated  from  the  excised 
tissue,  tlie  B.  jiijorycDteus  causing  rapid  li([uefaction  of  the  gela- 
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tine,  and  the  streptococcus  was  found  to  be  alive  in  this  liquefied 
o'elatine  at  the  end  of  five  months.  This  is  another  instance  of 
the  vitality  of  a  streptococcus. 

B^  pyocijaneu.s. — -The  B.  pijocyaneus  was  next  tried,  mainly 
with  a  view  to  see  Avhat  effect,  if  any,  would  be  produced  on 
the  formation  of  colour  by  the  organism.  It  was  inoculated 
from  a  one-day-old  culture  on  agar  (showing  bright  green 
coloration  of  the  medium)  into  nickel-chloride  broth.  Very 
slight  turbidity  was  produced  in  twenty-four  hours,  much  less 
than  in  the  control  tube  of  ordinary  broth.  In  forty-eight 
hours  very  many  actively  motile  organisms  were  seen  in  a 
hanging-drop  preparation  from  the  control  tube,  whereas  in  the 
hanging  drop  from  the  nickel  broth  far  fewer  organisms  were 
present,  and  they  were  much  less  active  than  the  control,  and 
many  bacilli  were  larger  and  apparently  segmented.  On  the 
fourth,  sixth,  and  ninth  day  the  turbidity  in  the  nickel  broth 
Avas  increased,  but  was  much  less  than  in  the  control.  On  the 
nineteenth  day  the  nickel  broth  was  very  turbid  and  much 
deposit  present,  but  no  yellowish-green  colour,  as  in  the  control 
tube.  At  the  end  of  five  Aveeks  there  was  much  slate-grey 
deposit  in  the  nickel  tube,  but  no  green  colour.  On  subcultur- 
ing  on  ordinary  agar  the  nickel  broth  was  found  to  be  alive  on 
the  ninth  day. 

When  inoculated  on  nickel-chloride  agar  from  nickel  broth  or 
from  ordinary  agar,  growth  appeared  in  from  one  to  three  days. 
Frequently  this  growth  was  not  confluent,  but  finely  dotted, 
and  in  no  case  was  any  coloration  of  the  medium  noticed.  So 
far  as  tested,  the  effect  on  B.  i>ijocyanens  of  nickel  media  may  be 
stated  as  follows  : 

1.  In  nickcl-cliloi'ide  broth  growth  was  inhil)ited  to  a  certain 
extent,  and  the  organisms  were  not  killed  by  the  iiiiitli  day.  iSo 
colour  was  produced  in  the  medium. 

2.  On  nickel-chloride  agar  the  organism  grew  \\v\\,  and,  as 
before,  no  coloration  of  the  medium  occurred. 

B.  jjrodigiosns. — This  organism  was  next  tested,  mainly  l)ecause 
of  its  cln-omogenic  property.  In  a  nickel-clik)ride  broth  of 
Jj.  prod /(/io.s lis  no  sign  of  growth  was  apparent  in  twenty-four 
hours.  A  subculture  on  ordinary  agar  was  nuide,  and  growth 
began  on  the  tliird  d;iy--three  colonies  only  l)eing  coloured  ;  the 
rest  were  whiti-.      On  I  lie  fourtcciit  li  dny ,  Jiml  ;it   the  end   of   one 
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moiitli,  four  or  five  colonies  were  coloured;  the  rest  were  un- 
coloured.  Evidently  the  one  day's  exposure  to  nickel  broth  had 
modified  the  colour-producing  power  of  the  bacillus. 

The  original  nickel-chloride  broth  showed  no  sign  of  growth 
until  the  fourth  day,  when  some  turbidity  Avas  apparent.  By 
the  tenth  day  a  well-marked  pink  deposit  was  seen  in  the  control 
broth,  while  in  the  nickel  broth  the  deposit  was  only  slightly 
pink.  At  the  end  of  one  month  the  control  broth  was  still  a 
beautiful  pink,  whereas  the  nickel  broth  showed  no  colour,  only 
slight  turbidity. 

On  nickel-chloride  agar  a  localised  growth,  which  became 
coloured  a  deep  red  by  the  tenth  day,  was  produced  on  inocula- 
tion from  an  ordinary  agar.  When  inoculated  from  an  ordinary 
broth  and  a  nickel-chloride  broth  one  day  old,  no  growth 
occurred  on  the  nickel  agar. 

When  inoculated  from  an  ordinary  agar  into  a  nickel-chloride 
gelatine  shake,  no  obvious  growth,  no  gas  production  nor 
liquefaction  of  the  gelatine  occurred. 

To  summarise,  then  :  nickel-chloride  broth  and  nickel-chloride 
agar  very  materially  inhibit  the  growth  of  the  B.  prodigiosus. 
In  nickel-chloride  gelatine  shake,  it  failed  to  grow  at  all. 

B.  anthracis. — When  inoculated  into  nickel-sulphate  broth, 
the  anthrax  bacillus  gave  rise  to  a  flocculent  deposit  in  twenty- 
four  hours.  The  broth  was  tested  for  vitality  and  found  to  be 
alive  at  the  end  of  twelve  weeks. 

From  the  same  sporing  culture  on  agar  which  was  used  for  the 
experiment  just  described,  a  nickel-sulphate  agar  tube  was 
inoculated.  No  growth  occurred  on  the  first  day,  nor  by  the  end 
of  a  month,  when  the  tube  was  destroyed.  This  same  nickel- 
sulphate  agar,  it  will  be  remembered,  had  allowed  the  strepto- 
coccus to  grow. 

On  the  anthrax  bacillus,  then,  nickel-sulphate  broth  appa- 
rently had  no  harmful  effect  in  twelve  weeks,  whereas  nickel- 
sulphate  agar  completely  inhibited  growth. 

Proteus  vulgaris. — Nickel-sulphate  broth  allowed  the  Proteus 
vulgaris  to  grow  in  twenty-four  hours,  with  the  production  of 
turbidity  and  deposit.  On  the  twenty-fourth  day  the  organism 
on  testing  was  found  to  be  still  alive.  At  the  end  of  ten  weeks 
(and  possibly  much  sooner)  it  had  been  killed  by  the  nickel. 

On    nickcl-siilplijitc  agar  a  very  scanty  growth  was   seen  in 
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twenty-four  hours,  and  by  the  twelfth  day  it  had  increased 
only  slig-htly.  On  the  twenty-third  day  growth  Avas  still  scanty, 
and  not  confluent  as  usual,  but  in  the  form  of  single  discrete 
colonies.  On  the  thirty-fourth  day  it  was  found  to  be  still 
alive  on  subculturing. 

jSTickel  sulphate  in  broth,  therefore,  did  not  inhibit  the 
growth  of  Prot.  vulgaris  to  any  extent ;  the  organism  was  alive 
on  the  twenty-fourth  day,  but  dead  at  the  end  of  ten  weeks 
(possibly  earlier).  In  agar  the  salt  produced  considerable 
inhibition  of  growth,  but  the  organism  was  alive  at  the  end  of 
five  weeks. 

Sarcina  Intea. — Inoculated  from  agar  into  nickel-chloride  broth, 
slight  turbidity  was  observed  in  two  days.  On  the  fifteenth  day 
there  was  much  turbidity  and  yellow  deposit,  and  the  broth  was 
found  to  be  alive  on  subculturing. 

The  experiments  made  with  "  copper-sulphate  "  media  were 
few  in  number,  partly  because  I  had  failed  in  attaining-  my  object 
with  the  nickel  media,  but  more  especially  because  I  found 
that  the  copper  sulphate  was  largely  precipitated  during  the 
preparation  of  the  media,  and  I  Avas  therefore  unable  to  form 
any  opinion  as  to  the  percentage  of  copper  present  in  the  media. 
Of  course  it  might  have  been  estimated  by  purely  cliemical 
methods^  but  there  was  only  a  minute  quantity  present,  and  the 
organic  matter  in  the  medium  Avould  have  rendered  the  estinu^- 
tion  difficult. 

B.  typho.ms  and  B.  coll  communis. — A  cop])er-sulphate  broth 
completely  inhibited  the  growth  of  these  bacilli.  On  testing  for 
vitality  on  the  thirteenth  day  both  tubes  were  found  to  bo  dead. 

On  copj)er-sul])hate  agar,  on  the  other  hand,  both  organisuis 
grew  Avell,  and  tlie  relative  profuseness  of  the  cultures  of  ty])hoid 
and  coU  was  observed.  Tested  at  the  end  of  six  weeks,  the 
B.  typhosus  was  found  to  be  dead  (possibly  it  was  killed  nnich 
sooner),  while  the  7i.  coll  was  still  alive. 

Sidjihi/lococcAis  pijogoies  aureus. — In  coppei'-sulpliate  In-oth 
vci-y  slight,  if  any,  turl)i(lity  Avas  produced  iu  one  daw  and  tliis 
did  not  increase  l)y  the  t'ourtccnl  li  day.  Tested  on  llial  (ia\-,llic 
brot  li  was  ton nd  to  l)c  dead,  and  possibly  il  was  dead  mucdi  sooner. 

( )n  (•o|)|)ci--sid|)liale  a'_;'ar  L'Towtli  was  (piitc  iidnliited,  as  it 
was  in  hi'olli  :  flic  material  inoculated  was  dead  in  six  weeks, 
nossihlv  niiicli  carlicf. 
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Streptococcus  pyogenes. — In  the  copper  brotli  this  organism 
fared  no  better  than  did  the  staphylococcus.  It  showed  no 
signs  of  growth,  and  when  tested  on  the  fourth  day  was  found 
to  be  dead. 

On  copper-sulphate  agar,  however,  it  again  showed  itself  less 
susceptible  to  the  action  of  these  salts  than  did  the  staphy- 
lococcus. 

Slight  signs  of  growth  on  copper  agar  were  visible  in  two 
days,  and  on  the  fourth  day  typical  very  fine  colonies  were 
present.  The  colonies  remained  very  minute,  even  at  the  end 
of  seven  weeks,  and  when  tested  at  this  time  were  found  to  be 
dead. 

B.  'pijocijaneus. — In  copper-sulphate  broth  some  turbidity  was 
produced  in  two  days.  Tested  for  vitality  on  the  third  day,  the 
broth  culture  was  found  to  be  dead. 

On  copper  agar  a  good  growth  occurred  in  two  days ;  this 
spread  slowly,  and  at  the  end  of  a  fortnight  covered  the  surface 
of  the  medium.  The  growth,  instead  of  being  confluent,  as 
usual,  was  finely  dotted  and  almost  invisible.  No  coloration 
of  the  medium  occiirred,  and  the  growth  was  dead  in  six  weeks 
(possibly  earlier). 

B,  prodigiosus. — In  copper  brotli  very  slight,  if  any,  growth 
occurred,  and  the  broth  was  dead  on  the  fourth  day. 

On  copper  agar  it  grew  well,  and  was  normally  coloured  in 
two  days.  At  the  end  of  six  weeks  there  was  a  profuse  growth 
of  a  rich  dark  red  colour,  almost  black  in  one  place.  On  testing, 
it  was  found  to  be  alive,  but  the  subculture  on  agar  did  not  pro- 
duce much  pigment,  even  at  22°  C. 

B.  anthracis. — In  copper  broth  growth  was  inhibited,  and  the 
broth  found  dead  on  the  fourteenth  day  (possibly  it  was  dead 
earlier).  On  copper  agar  a  typical  growth  occurred  on  the 
second  day,  which  increased  on  the  third  day.  At  the  end  of 
six  weeks  the  growth  was  about  the  same,  and  on  testing  was 
found  to  be  alive. 

Proteus  vulgaris. — In  copper  l)roth  no  sign  of  growth  occurred 
in  eight  weeks.     The  broth  was  not  tested  for  vitality. 

On  copper  agar  a  good  growth  formed  in  two  days,  but  rather 
less  than  normal.  The  culture  was  dead  in  six  weeks,  and 
possibly  sooner. 

B.  siihtilis. — A  sporing  agiir  cnUui'c,  ten  dnys  old,  was  inocu- 
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lated  into  copper-sulphate  broth.  In  two,  three,  and  four  days 
there  was  no  scum,  nor  any  sign  of  growth.  On  subculture  the 
broth  was  found  to  be  still  alive. 

At  the  end  of  six  weeks  growth  in  the  broth  had  still  been 
inhibited,  but  the  spores  were  not  killed,  as  was  proved  by 
sowing  a  loopful  of  the  copper  broth  on  to  ordinary  agar, 
when  a  typical  growth  occurred  in  twenty-four  hours. 

Inoculation  of  a  sporing  culture  on  to  copper-sulphate  agar 
failed  to  produce  any  sign  of  growth,  even  in  six  weeks.  "VVlien 
the  material  inoculated  was  then  removed  from  the  copper  agar 
and  put  on  ordinary  agar,  a  typical  white,  dry,  and  Avrinkled 
growth  occurred  in  forty-eight  hours.  Thus  the  copper  sulphate 
inhibited  the  development  of  the  spores,  but  did  not  kill  them, 
even  in  six  weeks. 

The  effects  of  copper  may  be  thiis  briefly  summarised  : 

1.  Copper-sulphate  broth  probably  inhibited  the  growth  of  all 
the  organisms  tested  {B.  typhosus,  B.  coli,  Staphylococcus, 
Streptococcus,  B.  fyocyaneus,  B.  prodigiosus,  B.  anthracis,  Pro- 
feus  vulgaris,  and  B.  sithtilis).  They  were  all  killed  in  fourteen 
days,  and  some  much  earlier,  except  the  B.  suhtilis,  the  spores 
of  which  were  found  to  survive  an  exposure  of  at  least  six  weeks 
to  the  copper  lu'oth. 

2.  Copper-sulphate  agar  inhibited  the  growth  of  the  following- 
organisms  completely  : — Staphylococcas  pyogenes  aureus  and 
B.  suhtilis. 

At  the  end  of  six  weeks  the  material  inoculated  on  the  copper 
agar  was  found  dead  in  the  case  of  Staphylococcus,  but  still 
alive  in  the  case  of  B.  suhtilis. 

The  following  organisms  grew  on  copper  agar : — B.  tyjihosus, 
B.  coli,  Streptococcus  pyogenes,  B.  pyocyaneus,  B.  prodigiosiis, 
B.  anthracis,  and  B.  proteus  vulgaris.  Of  these,  B.  coli,  B.  pro- 
digiosus,  and  B.  anthracis  were  found  to  be  still  alive  at  the 
expiration  of  six  weeks.  The  remainder  {B.  typliosus.  Strep- 
tococcus, B.  pyocyaneus,  and  Proteus  vulgaris)  were  dead  in  six 
weeks,  and  possibly  earliei-.  Nomiiher  4-tli,  1902. 
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7.   On  the  nature  of  the  yellow  colour  occurring  in  cases  in  tvhich 
tJte  urine  is  free  from  bile  pigrnoit. 

By  F.  H.  Thiele. 

In  a  great  many  diseases  there  occurs  a  yellowish  coloration 
of  the  skin,  and  sometimes  of  the  conjunctivae  as  "well,  without 
any  trace  of  bile  pigment  being  at  any  time  present  in  the  urine. 
The  urine  in  these  cases  always  contains  an  excess  of  urobilin, 
but  this  excess  does  not  bear  any  relationship  to  the  depth  of 
the  pigmentation  observed  in  the  skin.  The  diseases  in  which 
this  3'ellowish  pigmentation  occurs  without  any  bile  pigment 
being  present  in  the  urine  are — congested  liver  from  back 
pressure,  as  in  the  nutmeg  liver  of  cardiac  disease;  cirrhosis  of 
the  liver;  pernicious  antemia;  large  internal  htemorrhages,  such 
as  are  met  wath  in  cases  of  pelvic  hasmatocele  from  ruptured 
ectopic  gestation,  certain  cases  of  icterus  neonatorum,  and  in 
certain  diseases  such  as  septicasmia. 

The  depth  of  colour  observed  in  the  skin  varies  considerably 
in  these  cases.  In  some  there  may  be  simply  an  earthy  pallor, 
in  others  a  lemon-yellow  colour,  and  in  others  again  a  dirty 
brownish-yellow.  The  conjunctivae  are  not  frequently  coloured, 
and  usually  only  in  the  brownish-yellow  cases.  In  the  majority 
of  these  cases  urobilin  is  present  in  such  excess  as  to  be  detected 
by  direct  spectroscopic  examination;  in  others  it  is  less  in 
amount.  The  depth  of  colour  bears  no  relation  to  the  amount 
of  urobilin  in  the  urine  ;  thus  cases  of  marked  urobilinuria  may 
exist  with  simply  an  earthy  pallor,  and  in  cases  in  which  the 
urobilin  is  much  less  in  quantity  the  coloration  of  the  skin  may 
l)e  iiiiicli  deeper.  Thus  in  some  acute  febrile  cases,  septic  cases, 
and  some  cases  of  cardiac  disease,  there  may  be  a  lot  of  urobilin 
in  the  urine  and  the  discoloration  of  the  skin  may  be  only 
sliglit  ;  whereas  in  other  cases  Avhere  there  is  less  urobilin  the 
])ationt  may  be  deeply  tinged,  as  in  one  of  the  cases  of  per- 
nicious antomia  to  be  presently  quoted.  As  a  rule  the  cases  of 
cardiac  liver,  cirrhosis  of  the  liver,  and  of  internal  haemorrhage 
show  more  marked  discoloration  of  tlie  skin  than  the  other  cases. 

All  serous  effusions  in  cases  of  this  descri})tion  are  tinged 
yellow. 
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The  cause  of  this  yellow  coloration  has  been  variously 
asci'ibed  to  pigments  other  than  bile  pigment.  Thus  Guljler 
recognised  two  varieties  of  jaundice  :  the  ordinary  variety,  in 
which  there  was  bile  pigment  in  the  urine,  he  called  I'ictere 
bilipheique  ;  the  other,  in  which  no  bile  pigment  was  present  in 
the  urine,  he  called  Fictere  hemapheique,  the  colour  of  the  skin 
being,  according  to  him,  due  to  a  hypothetical  pigment — 
hemaphein.  This  pigment  he  considered  to  arise  in  cases 
in  which  the  liver  cells  no  longer  converted  hasmoglobin 
into  bile  pigment  (owing  to  toxines),  and  the  colouring  matters 
underwent  changes  in  the  blood  before  excretion  in  the  urine. 
According  to  Quincke,  this  pigment  closely  conforms  Avith  uro- 
bilin. Other  observers,  especially  German  observers,  have 
attributed  this  yellow  coloration  to  urobilin.  Urobilin,  how- 
ever, has  very  feeble  staining-  properties,  and  in  alkaline 
solutions,  in  which  it  nmst  exist  if  it  be  present  in  the  tissues,  it 
is  a  much  feebler  staining  reagent  still.  Other  pigments  are 
also  not  much  more  powerful  than  urobilin  in  this  respect.  I 
therefoi'e  thought  it  would  be  interesting  to  examine  fluids  from 
the  bodies  of  such  patients  in  order  to  examine  the  pigments  in 
them.  I  accordingly  applied  blisters  to  the  patients  and 
examined  the  blister  fluid  ;  in  a  few  cases  I  was  also  able  to 
obtain  small  quantities  of  blood  during  life.  Serous  effusions 
were  examined  when  drawn  off  during  life,  and  after  death 
blood  and  serous  fluids  were  similarly  examined.  In  all  cases 
uniform  results  were  obtained.  The  blister  fluid  obtained  in 
these  cases  was  yellowish  in  colour,  in  some  cases  quite  a  dark 
yellow — quite  different  from  the  pale,  slightly  straw-coloured 
fluid  obtained  from  nou-pigmented  people. 

The  pigment  obtained  from  all  these  fluids  gave  reactions 
i(h')itical  with  those  of  l)il('  pigment.  'V\\v  blister  fluid  was 
treated  with  alcohol  and  allowed  to  stand  ;  the  albumen  was 
filtered  ott',  and  an  alcoholic  solution  of  the  pigment  was 
obtained.  This  solution  when  faintly  acidulated  yieldeil  no 
characteristic  spectroscopic  band,  but  simply  caused  slight 
absorption  of  the  violet  end  of  the  spectrum,  ami  in  no  case  was 
a  urobilin  band  seen  at  F. 

Some  of  this  solution,  which  was  yellow  in  colour,  when  gently 
heated  with  a  few  di-ops  of  siilphnric  mid  hecanie  green  and 
blue.      A  few   drops   of    fuming  nili'ii-  acid  carefully  added  to  it 
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clianged  it  from  yellow  to  green,  to  blue,  to  yellow.  A  watery 
solution  gave^  with  fuming-  nitric  acid,  a  typical  Gmelin's 
reaction.  Tincture  of  iodine  carefully  poured  on  to  the  surface 
of  the  original  fluid  gave  a  greenish-white  ring.  If  some  of 
the  original  blister  fluid  be  heated  with  a  little  sulphuric  acid, 
the  albumen  coagulates  and  gets  coloured  green  and  blue,  and 
the  clear  fluid  separating  is  also  green. 

Y.  Jacksch's  test  for  bilirubin  in  the  blood-serum  was  also 
obtained  from  the  blister  fluid.  The  fluid  was  poured  on  to  a 
Avhite  porcelain  dish  and  heated  to  80°  C,  when  the  coagulated 
albumen  became  quite  green.  Blood  obtained  during  life  was 
allowed  to  coagulate,  and  the  yellow  serum  left  was  treated  in 
a  similar  way  with  similar  results. 

Blood  removed  during  the  iiost-mortem  was  centrifugalised ; 
the  clear  serum  was  in  all  cases  a  deep  yellow,  and  it  gave 
reactions  identical  with  those  mentioned  above. 

Serous  effusions  were  not  so  deeply  coloured  as  the  above- 
mentioned  fluids,  but  they  were  all  yellowish,  and  in  order  of 
depth  were  pericardial,  pleural,  and  peritoneal.  These  were  all 
treated  as  above,  and  yielded  similar  results. 

Fluid  from  effusions  in  Bright's  disease  did  not  give  reactions 
like  this,  and  were  very  pale  straw,  almost  watery  colour. 
Blood  removed  at  the  i^ost-mortem  from  cases  other  than  those 
mentioned  above,  after  centrifugalisation  yielded  a  pale  serum, 
which  did  not  react  in  the  manner  described.  Blister  fluid 
obtained  from  other  cases,  e.  g.  a  case  of  Addison's  disease, 
was  of  very  pale  straw-colour,  and  did  not  give  the  colours 
mentioned  on  similar  treatment. 

Fluids  removed  from  patients  in  whom  there  was  undoubted 
jaundice  from  obstruction  were  coloured,  and  reacted  like 
those  obtained  in  the  cases  under  consideration. 

Not  only  was  this  pigment,  which  gives  reactions  identical 
with  those  of  bilirubin,  demonstrable,  but,  in  cases  where  I  was 
aide  to  obtain  sufficient  quantities  of  fluid  for  examination, 
Pettenkofer's  reaction  for  bile  acids  came  off  after  the  complete 
removal  of  the  albumen  by  alcohol.  I  was  able  to  demonstrate 
their  presence  in  cases  of  cirrhosis  of  the  liver,  in  cardiac  disease 
with  back  pressure,  and  in  one  case  of  pernicious  ana)mia. 

Further,  in  several  cases  in  which  2^ost-mortem  examinations 
were  made  there  was   seen  to  be   bile   staining  of  the   hepatic 


IN  URINE  FEEE  FROM  BILE  PIGMENT.  65 

lobules,  visible  both  micro-  and  macroscopically.  This  was  seen 
in  cardiac  livers,  cirrhotic  livers,  and  in  the  liver  of  one  fatal 
case  of  pernicious  anaemia. 

These  facts  seem  to  prove  that  the  pigment  which  colours  the 
skin  in  these  cases  is  bilirubin  or  bilirubin  slightly  modified, 
and  that  in  some  cases,  at  all  events,  there  is  a  real  obstructive 
jaundice. 

In  cirrhotic  and  cardiac  livers  the  jaundice  may  be  explained 
on  mechanical  grounds. 

In  pernicious  aufemia  it  ma}'  l)e  that  the  toxines  spoken  of  by 
Dr.  Hunter  as  causing  the  haemolysis  in  the  portal  system  may 
act  as  irritants  to  the  bile  canaliculi  during  their  excretion  by 
the  latter,  and  so  cause  swelling  and  catarrh,  and  thus  produce 
interference  with  the  biliary  flow,  which  with  the  co-existing* 
polychromia  sets  up  the  slight  jaundice. 

In  septic  diseases,  accompanied  by  jaundice  of  this  description, 
the  cause  may  be  a  similar  irritation  and  catarrh  of  the  biliary 
canaliculi  by  the  toxines  formed  in  the  body  and  excreted  by 
them. 

In  icterus  neonatorum  the  cause  is  also  probably  mechanical. 

With  regard  to  the  j-ellowish  coloration  of  the  skin  seen  in 
cases  of  large  internal  hemorrhage,  as  in  pelvic  hematoma,  the 
problem  is  very  interesting.  The  blister  fluids  obtained  from 
such  cases  gave  results  identical  with  those  mentioned  above. 
I  was  never  able  to  obtain  enough  fluid  to  be  able  to  test  for 
bile  acids. 

In  one  case  examined  the  patient  was  a  man  Avith  a  large 
hsematoma  of  the  Inick.  The  patient  became  yellow  about  a 
week  after  the  injury,  and  the  urine  contained  a  large  quantity 
of  uro])ilin.  The  blister  fluid  of  the  patient  reacted  in  the  way 
mentioned  aljove.  The  hematoma  Avas  aspirated,  and  from  the 
fluid  removed  I  extracted  with  alcohol,  after  centrifugalisation, 
from  the  resulting  dark  yellow  serum,  a  yellow  pigment,  hema- 
toidin,  giving  all  the  reactions  of  bile  pigment.  It  was  not  so 
stable  as  bile  pigment,  for  after  some  time  it  lost  its  charac- 
teristic reaction.  It  may  therefore  be  possible  that  luvmatoidiu 
is  taken  up  from  these  extravasations,  and  is  the  cause  of  the 
jaundice.  But  against  this  is  the  fact  that  tlie  jip])earance  of 
the  jiiundice  is  so  ra]H'(l  tliat  it  seems  iiuproltalile  tliat  luenia- 
toidin  is  formed  as  r[iiick!y   as  wouhl  l)e  necessary  it'  it  weri'  tlie 
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cause  of  the  pigmentation.  In  the  case  quoted  above  the 
hgematoma  was  aspirated  three  weeks  after  the  onset.  Then, 
again,  in  other  cases  the  jaundice  may  appear  more  rapidly  still ; 
thus  it  has  been  noticed  that  two  days  after  the  slipping  of  an 
abdominal  ligature  the  patient  became  veiy  yellow  and  had  a 
large  amount  of  urobilin  in  the  urine.  Again,  the  depth  of  the 
jaundice  bears  no  relation  to  the  amount  of  the  hasmorrhage  as 
determined  in  cases  of  pelvic  hasmatocele.  Thus  with  a  large 
hgemorrhage  there  has  been  no  apparent  coloration,  and  in  a 
small  one  marked  yellowness  has  occurred.  It  may  be,  there- 
fore, that  in  these  cases  it  is  a  true  jaundice,  and  that  Avith  the 
absorption  of  colouring  matter  from  the  extravasation,  which 
must  occur  to  give  rise  to  the  urobilinuria,  some  substance, 
wdiich  is  irritating  to  the  bile-ducts,  and  formed  in  the  extrava- 
sation, may  be  absorbed. 

From  these  results  it  seems  clear  that,  except  for  the  last 
group  of  cases,  the  colour  is  really  due  to  bile  pigment,  and  that 
the  so-called  "  urobilin  "  jaundice  is  a  true  jaundice. 

It  may  be  that  the  pigment  may  be  converted  by  the  kidney 
into  urobilin  before  excretion,  but  one  would  expect  in  such  a 
case  to  have  urobilinuria  to  a  certain  extent  running  parallel  to 
the  jaundice,  Avhich,  however,  is  not  the  case  ;  but  this  supposi- 
tion is  not  necessary,  since  it  can  be  explained  that  bile  will  only 
appear  in  the  urine  when  it  has  reached  some  definite  quantity 
in  the  blood,  since  cases  occur  with  the  pigmentation  and  only 
urobilinuria  at  first,  but  which  subsequently  get  bilirubin 
appearing  in  the  urine. 

The  following  is  an  analysis  of  the  cases  examined : 

Pernicious  anxmia. — Three  cases. 

One  case  was  fatal.  Pigmentation  was  very  marked  ;  con- 
junctiva? yellow.  Urine  had  only  slight  excess  of  urobilin.  The 
riuids  Avere  very  yelhjw.  The  liver  po.y^  mortem  showed  bile 
staining. 

The  other  two  cases  were  lemon-yellow  ;  the  blister  fiuid  was 
deep  yellow.  Conjunctiviu  Avere  normal.  Slight  excess  of  uro- 
bilin ])resent  in  the  urine. 

Ill  ;ill  three  cases  the  blood  analyses  showed  ty])ical  chang-es. 

irterii.s  iieoiiatonmi. — Two  fata]  cases. 

In  neither  was  bilirubiii  or  urobilin  present  in  the  urine.     The 
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conjunctivEe    were    tinged.      After   death   the  serous    fluids    all 
yielded  above-mentioned  results. 

Pelvic  haimatocele. — In  one  case  was  the  blister  fluid  exa- 
mined. Patient  quite  yellowish  brown;  con]unctiva3  yellow. 
Urine  had  a  large  excess  of  urobilin.  Blister  fluid  was  yellow, 
and  reacted  in  the  way  before  stated.  Several  other  cases  were 
noted  with  regard  to  the  depth  of  colour  and  amount  of  htismor- 
rhage,  and  the  time  of  onset  of  the  colour.     Thus — 

1.  Ruptured  ectopic  gestation.  Large  hasmatocele ;  no  jaun- 
dice at  all ;  urobilin  in  the  urine. 

2.  Ditto.  Small  hrematocele;  jaundice  noted  on  the  third  day 
after  the  symptoms  of  rupture ;  eyes  yellowish ;  urobilin  in 
urine. 

3  and  4.  Ditto.  Small  htematoceles ;  no  trace  of  jaundice 
whatever ;  very  slight  excess  of  urobilin  in  the  urine. 

5.  Giving  way  of  ligature  in  the  omentum  after  operation. 
Jaundice  appeared  within  forty-eight  hours  of  the  operation; 
large  hemorrhage  ;  jaundice  was  very  marked  ;  large  quantity 
of  urobilin  in  the  urine. 

Hiematoma. — Man  with  fractured  ribs.  Skin  was  yellow  ; 
eyes  tinged.  Urobilin  was  in  excess  in  the  urine.  The  blister 
fluid  was  yellow,  and  reacted  in  the  usual  way.  The  hcvmatoma 
contained  large  quantities  of  luematoidin. 

Cardiac  disease  ivith  nruhilinuria. — Over  twentv  cases  were 
observed.  In  these  the  colour  varied  considerably  froni  an 
earthy  pallor  to  brownish  yellow.  In  all  cases  the  blister  fluid 
was  yellow,  and  gave  the  usual  results,  in  some  cases  the  con- 
junctivas were  coloured  as  well.  In  these  cases  also  serous 
effusions  removed  before  and  after  death,  and  bludd  ivm..vi>d  at 
the  iiost-mortem  gave  the  reactions. 

In  one  case  the  patient  was  brownish  yellow,  with  yellow 
conjunctivie,  and  had  no  bilii-iibin  in  tlie  uriiu'  till  tlio  (la\-  Ix'fore 
death,  when  it  was  detected  for  the  first  time. 

Cirrhosis  of  the  liver. — Ten  cases. 

'I'lu'sc  all  yielded  tlie  same  I'esults.  In  one  of  these  also  tlu> 
patient  subsetiuently  developed  In'lindiin  in  tlie  urine. 

Sej)f  <V,r niia.  — T wo  cases . 

Ill  Ixirli  tliese  was  a  yellow  tinge  in  the  skin,  Imt  none  in  the 
conjunctiva;.  In  one  the  blister  seiaini  was  examined  with  rlie 
above-mentioned   results.        In    the    >>\]\rv  i-u^r    the    oiilieni    was 
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blistered  severely  before  adimssion,  and  the  edges  of  tlie  blister 
■wound  were  quite  green.  The  patient  had  marked  excess  of 
urobilin. 

These  experiments  also  confirm  von  Jacksch's  results  as  regards 
the  presence  of  bilirubin  in  the  tissues  in  cases  of  urobilinuria. 

My  best  thanks  are  due  to  the  members  of  the  staff  of 
University  College  Hospital  for  their  kindness  in  allowing  me 
to  make  use  of  their  cases  for  the  purposes  of  this  investigation. 

Novemher  18fh,  1902. 


G.   TJie  inliihitory  efect  on  hacterial  grouih   of  the  viscid  exudate 
in  tabetic  joints,  etc. 

By  C.  G.  Seligmakn. 

During  a  series  of  attempts  to  cultivate  micro-organisms  from 
a  number  of  joints  in  which  chronic  degenerative  changes, 
accompanied  by  more  or  less  exudation,  had  taken  place,  the 
fluid  from  two  examples  of  Charcot's  joint  occurring  in  typical 
cases  of  locomotor  ataxy  was  examined.  In  both  these  cases 
the  fluid  was  strongly  alkaline,  orange-yelloAV  in  colour,  and 
highly  viscid.  In  the  first  case  about  18  oz.  Avere  withdrawn 
from  the  left  knee  in  two  tappings ;  from  the  second  case  rather 
less  than  4  drachms  Avere  obtained.  The  fluid  from  both 
patients  was  sterile,  and,  indeed,  proved  to  have  a  remarkable 
power  of  inhibiting  the  growth  of  bacteria.  A  small  quantity 
of  fluid  from  the  first  case  was  accidentally  exposed  for  days  in 
the  laboratory  in  an  evaporating  basin ;  it  did  not  decompose, 
but  slowly  dried  into  a  firm,  brittle,  yellowish-brown  film  at  the 
bottom  of  the  vessel.  Absence  of  decomposition  was  also 
observed  when  pieces  of  fresh  blood-clot  were  mixed  with 
about  an  ('cpial  amount  of  fluid  and  similarly  exposed,  though 
liere  there  Avas  later  a  vigorous  groAvth  of  moulds  on  the  almost 
dry  surface  of  the  mixture  of  clot  and  fluid. 

About  this  time  f  Avas  informed  by  l)rs.  'V.  R.  Hyslo])  and 
W.  S.  Colman  that  tlicy  liad  clinically  noted  facts  Avhicli 
seemed  to  show  that    the    Ihiid  in  a  Charcot's  joint    does    not 
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easily  decompose.  The  former  instanced  a  case  of  a  patient 
lately  in  Bedlam  Asylum,  in  whom  for  nine  months  there  had 
been  a  chronic  discharg-e  from  a  Charcot's  knee,  which,  in  spite 
of  extreme  carelessness  on  the  patient's  part,  had  not  led  to 
suppuration  Avitliin  the  joint.  Dr.  Colman's  experience  was  in 
the  case  of  a  male  tabetic  aged  40,  with  a  large  effusion  into 
the  shoulder-joint.  This  was  opened  and  drained.  The  fluid 
escaped  constantly,  and,  although  all  attempts  at  antiseptics 
were  soon  given  np,  the  discharge  remained  sweet.  At  the  time 
of  operation  some  of  the  fluid  was  collected  in  an  ordinary 
stoppered  bottle.  This  was  overlooked,  but  at  the  end  of  a 
fortnight  the  fluid  still  remained  clear.  The  stopper  was  then 
removed,  and  since,  at  the  end  of  a  further  fortnight,  the  fluid 
was  clear  and  without  smell,  some  putrid  matter  was  added, 
without,  however,  provoking  putrefaction.  These  observations, 
which  suggested  that  the  exudate  in  tabetic  joints  had  the 
power  of  killing  bacteria,  or  at  least  of  inhibiting  their  growth, 
led  me  to  make'  a  series  of  experiments  in  vitro,  in  which 
active  growths  of  micro-organisms  were  submitted  for  varying 
lengths  of  time  to  the  action  of  the  fluid. 

Loops  of  vigorous  broth  cultures,  of  freshly  isolated  strains  of 
Streptococcus  j^yogenes,  Btapliylococcus  aureus,  and  S.  alhus,  and 
laboratory  races  of  B.  coll  and  ti/pho.sus  were  inoculated  into 
small  portions  of  the  fluid,  which  were  then  incubated  at  the 
body  temperature  for  a  fortnight.  At  no  time  during  this 
period  was  there  any  evidence  of  growth  in  the  tubes ;  the  fluid 
remained  clear,  and  of  the  same  yellow  colour  ;nid  viscid 
character  as  before  inoculation.  On  examining  films  a  few 
scattered  organisms  were  seen  ;  these  were  considered  to  be,  and 
doubtless  were,  the  individuals  actually  carried  over.  All  the 
sjiecies  of  organisms  mentioned,  howtnuM-,  remained  alive  in  the 
fluid,  and  when  loops  of  the  latter  were,  at  the  end  of  a  fort- 
nio'ht,  can-ied  over  into  bi-otli  tubes,  normal  vigorous  growths 
were  in  every  case  obtained.  'I'liis  is  a,  scnnewluit  surjn'ising 
result  in  tlio  case  of  S.  ynjonencs,  wliicli,  without  constant  ])assage, 
is  notoriously  diHiciilt  lo  kcci)  alive  in  vitro.  TIu-  above 
experinunits  refer  t(j  tiie  fluid  \vitli<ii-awn  from  tlie  knee-joint 
of  the  first  case.  Identical  results  W(>r(>  o1)taiiu'(l  with  the  tluid 
r(MnoV('(l  IVoiM  that  of  tlu>  sccoini  case,  S.  cilrrns  and  IL  cnh  and 
tijji}ii)sns  being  the  oi'gani^nis  ('.NpcfiuiontiMJ  with. 
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Loops  of  the  fluid  with  these  organisms  in  suspension,  when 
carried  on  to  broth,  still  gave  normal  growths  thirty-six  days 
after  the  organisms  were  added  to  the  fluid.  The  growth  of 
S.  citreus,  however,  seemed  somewhat  weakly.  Thus  in  both 
cases  the  fluid  possessed  no  bactericidal  power,  but  showed  a 
strong  inhibitory  effect  on  bacterial  growth. 

By  means  of  hanging  drops,  the  effect  of  the  fluid  from  the 
second  case  on  £.  call  and  tyiiliosns  was  further  studied.  It  was 
found  that  B.  tuphosus,  from  a  young,  actively  mobile  broth 
culture,  was  completely  immobilised  in  twenty  minutes,  and  that 
the  individual  bacteria  had  aggregated  into  clumps,  for  the  most 
part  smallei",  but  no  less  dense  than  occurs  ill  a  positive  Widal 
reaction.  Even  in  a  dilution  of  one  part  of  knee  fluid  to  three 
of  broth,  there  was  loss  of  motility,  and  a  few  loose  clumps 
formed  in  thirty  minutes.  With  a  dilution  of  1  in  5  no  effect 
on  the  bacilli  was  noted.  B.  coli  behaved  in  much  the  same 
way ;  in  a  dilution  of  1  in  8  almost  all  the  bacteria  of  a  mode- 
rately mobile  culture  became  immobile,  with  the  formation  of 
some  loose  clumps  in  ten  minutes.  With  a  dilution  of  1  in  5  no 
clumping  was  observed,  but  the  organisms  had  completely  lost 
their  motility  in  thirty  minutes.  The  blood-serum  from  this 
case  in  a  dilution  of  1  in  2  never  in  the  least  degree  immobilised 
or  agglutinated  B.  typliosxis  or  coli. 

For  comparison,  a  few  drops  of  apparently  normal  synovial 
fluid,  which  itself  putrefied  rapidly,  were  removed  from  the 
knee-joint  of  a  leg  immediately  after  amputation  through  mid- 
thigh  for  senile  gangrene  of  the  foot ;  this  fluid  quickly  im- 
mobilised and  clumped  B.  tyi^hosus  and  B.  coli  in  a  dilution  of 
1  in  2,  but  since  this  individual's  blood  clumped  both  these 
organisms  in  a  more  marked  degree,  this  result  is  hardly  com- 
parable Avith  that  given  above.  With  the  various  staphylococci 
nothing  resembling  agglutination  was  ever  seen. 

As  already  stated,  the  fluid  fi-oni  lioth  cases  showed  no  sign  of 
growth  when  incubated  at  37°  C.  after  inoculation  with  various 
organisms.  If,  however,  an  equal  quantity  of  broth  were  added 
to  tlu'  fluid,  an  iil)mi(l;int  groAvth  occurred,  and  if  such  a  mixture 
were  left  exposed,  putrefaction  rapidly  took  place. 

As  to  the  cause  of  the  inhibitory  ett'ect  exercised  on  bacterial 
gi'owtli  by  tlie  fluid,  two  hypotheses  are  possil)le. 

Tin's  ix'sult   might  be  due  (1)    to  the  chemical  action   of  some 
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constituent  of  the  fluid,  or  (2)  to  its  physical  condition.  That  it 
is  not  due  to  the  former  is,  I  think,  suggested  by  the  complete 
abolition  of  the  inhibitory  effect  of  the  fluid  by  dilution  with  a 
small  quantity  of  broth. 

The  result  of  the  chemical  examination  of  the  fluid  removed 
from  the  first  case,  conducted  by  Dr.  J.  B.  Leathes,  to  whom  my 
best  thanks  are  due,  shows  that  the  absence  of  growth  could  not 
be  due  to  lack  of  material  capable  of  supporting  bacterial  life. 
This  point  was  further  proved  for  the  fluid  from  the  second 
case  by  diluting  it  with  about  twice  its  volume  of  normal  saline, 
when  putrefaction  rapidly  occurred. 

Acetic  acid  gives  a  dense  coherent  precipitate,  which  redis- 
solves  unless  the  acid  is  added  in  sufficient  quantity  to  cause  a 
decidedly  acid  reaction.  In  a  larger  excess  of  the  acid  this 
precipitate  dissolves  entirely.  The  filtrate  from  this  precipitate 
is  no  longer  viscid  aud  glairy,  but  gives  a  precipitate  on  satura- 
tion with  sodium  chloride,  or  on  dilution  with  several  volumes  of 
water.  Whether  this  precipitate  be  filtered  off  or  not,  the  filtrate 
from  the  acetic  acid  precipitate  gives  an  abundant  coagulum  on 
boiling.  The  filtrate  from  this  coagulum  gives  no  biuret  or  other 
proteid  reaction,  but  with  copper  and  alkali  a  greyish-blue 
precipitate,  which  retains  its  colour  on  boiling,  is  produced. 

The  substance  precipitated  b}- acetic  acid  shrinks  to  a  tenacious, 
sticky,  coherent  mass  of  a  bright  orange-yelloAv  colour.  It  could 
be  dissolved  in  1  per  cent,  sodium  carbonate,  and  this  solution 
after  filtration  was  reprecipitated  several  times  with  acetic  acid. 
After  the  first  precipitation,  acetic  acid  caused  a  precipitate  that 
wath  each  precipitation  tended  to  become  more  and  more  floc- 
culent  and  less  coherent  and  sticky. 

A  portion  of  this  product,  which  gives  the  Millon,  Biuret,  and 
Xanthoproteic  reactions,  was,  on  incineratiou,  found  to  contain 
no  B;jO-,  though  the  original  joint  fluid  when  dried  and  int-inc- 
rated  contained  this  suljstance  in  considerable  amount.  Un 
hydrolysis,  by  boiling  with  weak  h3'drochloric  acid  for  half  an 
hour  or  more,  a  smsill  :nmiiint  of  some  substance  that  reduces 
Fehling's  solution  was  obtained. 

A  small  quantity  of  a  non-protcid  substance  containing  irt)n 
was  ])recipitated  by  copper  from  the  filtrate  from  the  acetic 
acid  preci{)itate  after  removal  of  tlic  pi-dtcids  by  coiiguhition. 

'J'hus  the  flnid  contains — 
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1.  A  substance  precipitated  by  acetic  acid  to  which  its  glairy 
consistency  is  due,  which  is  not  mucin,  but  is  a  glyco-proteid  or 
mucoid . 

2.  A  globulin. 

3.  An  albumen. 

Xo  other  proteid  is  present. 

A  point  of  considerable  interest  is  raised  by  the  presence  of 
a  large  quantity  of  a  "  mucoid  "  substance  in  solution  to  w' hich 
the  viscid  character  of  the  fluid  was  almost  certainly  due,  and 
which  is  probably  responsible  for  its  inhibitory  action  on  micro- 
organisms. Arloing"^  has  experimented  with  the  mucinous 
secretion  of  the  red  slug,  for  a  filtered  solution  of  which  he 
proposes  the  term  mucidine.  This  fluid,  though  not  itself 
sterile,  possesses  a  marked  effect  on  bacteria.  Mucidine  steri- 
lised by  passing  through  a  porcelain  filter  was  mixed  with 
broth  in  varying  proportions,  so  that  solutions  containing 
respectively  33  per  cent.,  50  per  cent.,  and  66  per  cent,  of  muci- 
dine were  obtained.  These  were  inoculated  with  several  loops 
of  vigorous  broth  cultures  of  B.  diphtheria,  tijphosus,  anthracis, 
and  tuberculosis.  After  six  days  the  50  per  cent,  mucidine 
solution  was  sterile  in  each  case,  and  the  33  per  cent,  nuicidine 
solution  had  exercised  some  inhibitory  influence.  A  smaller 
proportion  than  this  of  mucidine  exercised  no  inhibitory  efl^ect. 
Arloing  does  not  mention  how  viscid  his  mucidine  was,  but  as 
it  slowly  passed  through  filter-paper  its  viscidity  cannot  have 
been  extreme. 

The  results  of  Arloing's  experiments  with  mucidine  diifer 
from  my  own  with  tabetic  joint  fluid,  in  that  the  latter  does  not, 
even  when  allowed  to  act  for  weeks,  kill  organisms  immersed  in 
it.  The  loss  of  their  inhibitory  effect  on  dilution  is,  however, 
common  to  both  substances,  and  this  effect  can  be  observed  with 
other  viscid  exudates. 

Owing  to  the  kindness  of.  Mr.  G,  H.  Makins  I  have  had  the 
(opportunity  of  exaniiniiig  a  small  (juantity  of  a  highly  viscid  fluid 
removed  by  him  under  aseptic  conditions  from  the  right  knee- 
j<unt  of  a  woman,  aged  about  25,  Avho  had  for  about  a  year  com- 

*  F.  Arloing,  '  Joiirn.  do  Phys.  ot  de  Path.  <;-ent'rale,'  Paris,  tome  iv.  No.  '2, 
1902.  In  the  '  Lyon  Mc'dicale '  for  Jan.  19th,  1902,  Arlointf  describes  experi- 
ments with  "  nuicidine  "  on  B.  diphtheriie,  which  in  a  50  per  cent,  solution  in 
broth  did  not  prevent  a  slow  growth  of  the  bacillus. 
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plained  of  stiffness,  pain,  and  swelling  in  the  joint.  Her  trouble 
was  at  first  associated  with  a  vaginal  discharge,  probably  gonor- 
rhoeal  in  origin,  although  gonococci  or  organisms  of  any  kind 
could  not  be  detected  in  the  knee  fluid,  of  which  there  was  too 
small  a  quantity  for  detailed  chemical  examination.  That  it 
resembled  the  fluid  from  the  tabetic  joints  in  containing  a 
mucoid  substance,  but  no  true  nuicin,  was,  however,  shown  by 
acetic  acid  causing  a  precipitate  soluble  in  excess  of  the  acid. 
When  the  fluid  was  first  withdrawn  from  the  joint  there  floated 
in  it  a  (juantity  of  flln-inous  flakes  and  shreds.  These  sub- 
sequently settled  at  the  bottom  of  the  vessel,  leaving  a  clear, 
pale  straw-coloured  viscid  fluid,  which,  although  not  sterile,  did 
not  puti-efy  on  exposure  to  air.  The  effect  of  this  on  various 
bacteria  was  tested  in  hanging  drops.  One  loop  of  a  young", 
vigorous  culture  of  the  organism  was  added  to  four  loops  of  the 
knee  fluid,  and  the  whole  incubated  for  four  days,  the  hanging 
drops  being  examined  at  the  end  of  the  first  and  fourth  day.  In 
every  case  a  control  hanging  drop  of  the  broth  culture  of  the 
organism  used  was  put  up  and  treated  in  the  same  way.  All 
these  controls  grew  vigorously.  With  S.  citreus,  B.  aiithmcis  and 
typhosus  no  growth  resulted  in  the  mixed  drops,  the  typhosn.^ 
beiug  immobilised.  8.  aureus  possibly  grew  slightly,  but  certainly 
very  much  less  than  in  the  control.  B.  (•oil  did  not  groAV, 
became  immobile,  and  formed  small,  loose  clumps.  As  this  fluid 
was  not  sterile,  a  very  mixed  growth  Avas  obtained  on  trausferring 
]oo])s  from  the  iucubated  lumging  (lro])s  to  broth,  but  it  was 
clear  in  the  case  of  B.  anthracis  and  S.  citreus  that  these  org-an- 
isms  had  been  in  no  way  harmed  by  four  days'  immersion  in  the 
fluid. 

What  appears  to  be  an  example  of  the  same  effect  was  seen  on 
exposing  to  the  air  of  room  temperature  the  sticky  fluid  of  vary- 
ing degrees  of  viscidity  removed  from  ovarian  cysts.  ^loderately 
viscid  examples  ])ntrc'fi('(l  slowly,  becouiiug  iiKU'e  fluid  as  they  did 
so,  and  at  first  seeming  to  resist  putrefaction  to  a  marked  degree; 
if  such  a  fluid  were  dihited  with  sterih^  water  or  saline,  putrefac- 
tion took  place  rapidly,  and  tlie  same  held  good  on  dilntion  in 
the  case  of  oue  viscid  fluid  (sp.  gi-.  1012),  wliiidi  i-eniainiMl  swcH-t 
when  exposed  for  ten  days  in  an  undiluted  condition.  On 
iiiici'(»scopical  exannnatlon  ol'tlic  undiluted  lluid  at  tlie  eud  of 
tile  time  nicntioiied    only   occasional  organisms  were  to  be   seen, 
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and  these  never  appeai'ed  in  groups  or  filaments,  as  would 
probabl}',  to  some  extent,  have  been  the  case  had  such  organisms 
been  in  favourable  conditions  for  multiplication.  Perhaps,  how- 
ever, the  most  convincing  experiment  bearing  out  the  point  of 
view  taken — namely,  that  it  is  the  physical  condition  of  viscid 
fluids  which  inhibits  bacterial  growth — is  the  folloAving : 

If  capped  tubes  of  broth  and  jelly  containing  the  same 
quantity  of  medium  of  the  same  reaction  be  left  for  twelve 
hours  in  an  incubator  at  37°  C,  and  both  tubes  be  inoculated 
with  equal  amounts  of  a  liroth  culture  of  B.  coll  or  typhosus, 
and  again  incubated  for  from  twelve  to  twenty-four  hours, 
the  growth  in  the  viscid  jelly  will  at  no  stage  be  seen  to  be 
as  advanced  as  that  in  the  non-viscid  broth.  If  plates  be 
poured  from  two  such  cultures,  precautions  being  taken  to  use 
plates  of  the  same  area,  and  culture  tubes  containing  the  same 
amount  of  medium,  the  difference  in  the  number  of  colonies 
which  develop  is  very  marked.  January  20t]i,   1903. 


7.   Ohservafions  on    the    resistance    of   Staphylococcus    pyogenes 
aureus  to  perchloride  of  mercury. 

By  F.  "NV.  AxDREWES. 

It  is  a  well-recognised  fact  that  Staphylococcus  j^yogenes  aureus 
is  one  of  the  most  resistant  non-sporing  organisms.  Its  excep- 
tional resistance  extends  to  heat  as  well  as  to  chemical 
disinfectants,  so  that  it  is  commonly  chosen  as  a  test  organism 
in  experiments  on  disinfection.  Sternberg  gives  its  thermal 
death  point  as  58°  C.  with  ten  minutes^  exposure,  but  this  is 
sometimes  too  low.  In  a  recent  experiment,  in  which  I  con- 
trasted Staphylococcus  aureus  with  B.  coll  comniU)iis  under 
identical  conditions,  viz.  heating  to  60°  C.  side  by  side,  the 
staphylococcus  survived  sixteen  minutes'  ex})osure,  though  the 
colon  bacilhis  lived  onl}'  six  minutes.  It  cannot  be  doubted 
that  different  strains  of  staphylococci  vary  somewhat  in  their 
resistance,  l)oth  against  heat  and  against  clu'iuicals.  But  there 
is  a  group  of  chemical   substances,  viz.  the  ])ersalts  of  mercury, 
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against  wliicli  Staphylococcus  jjyogenes  aureus  exhibits  a  resist- 
ance out  of  all  proportion  to  tliat  -whicli  it  shows  against  disin- 
fectants of  the  phenol  group.  In  its  action  upon  most  non- 
sporing  bacteria  one  is  accustomed  to  regard  a  5  per  cent,  solu- 
tion of  phenol  as  somewhere  equivalent  to  a  O'l  per  cent,  solution 
of  mercuric  chloride.  Both  solutions  ought  to  kill  in  a  very 
short  time,  a  minute  or  two  at  the  outside.  Yet  in  the  case  of 
Sta'phylococcus  aureus  the  relation  between  the  two  solutions 
does  not  hold  good.  Carbolic  acid  will  kill  it  almost  as  easily 
as  it  will  kill  colon  bacilli^  but  the  persalts  of  mercury  will  not. 
Mercuric  chloride,  in  0*1  per  cent,  solution,  kills  most  non- 
sporing  bacteria  very  cpiickly,  but  it  takes  a  disproportionately 
long  time  to  kill  8taiohylococcus  aureus.  Eveiwone  who  has 
used  the  coccus  in  disinfection  experiments  with  the  salts  of 
mercury  must  have  been  struck  by  these  facts,  but  it  is  quite 
time  that  much  more  emphasis  should  be  laid  upon  them  than 
is  usually  the  case  in  text-books.  For  the  mercuric  salts  are 
very  widely  relied  upon  in  practical  disinfection,  and  Staphylo- 
coccus  j)yogenes  aureus  happens  to  be  one  of  the  organisms 
against  which  routine  surgical  disinfection  is  specially  aimed. 

In  some  recent  observations  which  I  have  made  on  the 
subject,  I  have  obtained  some  facts  and  figures  Avhich  came  to 
me  as  a  great  surprise.  They  are  possibly  quite  exceptional ; 
the  strain  of  Stapliylococcns  aureus  with  which  I  worked  was 
evidently  one  of  unusual  resistance.  But  routine  disinfection 
must  be  prepared  to  meet  the  exceptional  as  well  as  the  common- 
place, so  that  the  mere  fact  that  staphylococci  can,  even  if 
seldom,  possess  the  resistance  about  to  be  described,  is  a  fact 
seriously  to  be  reckoned  with.  Another  practical  point  deserves 
to  be  emphasised.  It  is  well  recognised  that  perchloride  of 
mercury  varies  immensely  in  its  disinfectant  power  according 
to  the  medium  in  whicli  it  acts.  Laboratory  ex})eriments 
conducted  in  tli>tillc(l  water  are  no  real  test  of  its  practical 
value  in  clinical  use.  It  is  shown  that  the  presence  of  other 
soluble  chlorides,  such  as  sodium  cliloride,  interferes  witli  its 
gerinicichil  powers,  and  on  the  modern  theory  df  solnt  ions  t  his 
is  explained  by  the  diminution  in  the  number  of  tree  mercury 
ions.  It  is  also  known  to  everyone  that  the  ])resence  of 
albinninous  mutters  interferes  with  the  germicithd  |iowi'rs  of 
nuMH-nric    salts,  owing    to    the    formation    of    a    relatively    inei't 
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combination  of  the  mercury  with  the  proteid.  Tlie  experiments 
which  I  have  to  describe  were  carried  out  in  distilled  water,  in 
physiological  salt  solution,  and  in  ordinary  nutrient  peptone 
broth.  The  results  were,  of  course,  widely  different  in  the 
different  media.  I  did  not  use  serum,  but  the  results  obtained 
in  peptone  broth  were  at  once  the  most  surprising  and  also  the 
most  practically  important,  since  peptone  broth  approximates 
more  closely  to  the  animal  fluids  requiring  disinfection  than 
mere  salt  solution  or  plain  water. 

The  strain  of  staphylococcus  employed  was  a  casual  one 
which  happened  to  be  at  hand  in  the  laboratory.  I  could  not 
trace  its  exact  origin,  but  it  had  been  recently  cultivated  from 
some  abscess  or  skin  eruption.  It  foi'med  a  rich  orange  pigment, 
and  was  in  all  respects  typical.  Its  resistance  was  first  tested 
in  broth  culture.  Five  c.c.  of  a  forty-eight-hour  old  broth 
culture,  and  5  c.c.  of  a  0"4  per  cent,  solution  of  mercuric  chloride 
(which  I  personally  weighed  out  and  made  up)  were  mixed 
together,  giving  a  total  strength  of  1  in  500.  Subcultures  were 
made  at  intervals  by  transferring  two  platinum  loopsful  to 
sterile  broth  tubes.  Grood  growth  occurred  in  all  cultures  taken 
up  to  forty-five  minutes,  which  was  the  limit  of  the  experiment. 
Mr.  Gordon  Watson,  who  Avas  working  with  me,  controlled  a 
number  of  the  experiments,  doing  them  independently  in 
duplicate.  In  this  case  he  got  growth  after  forty  minutes,  but 
not  after  forty-two  and  a  half  minutes.  We  always  controlled 
our  results  by  making  agar-agar  subcultures  from  the  broth 
tubes  which  yielded  growth,  in  order  to  be  sure  that  the  growth 
which  occurred  was  truly  Staphylococcus  aureus  and  not  a 
chance  contamination. 

The  same  strength  of  the  disinfectant  was  tested,  acting  in 
pure  distilled  Avater,  by  making  a  turbid  emulsion  from  an 
agar-agar  culture,  free  f]'om  visible  lumps,  and  mixing  it  with  an 
equal  measured  volume  of  the  0*4  per  cent,  mercuric  chloiude 
solution.  I  got  growth  after  twelve  and  a  half  minutes,  and 
(xordon  Watson  growth  after  ten  minutes.  This  same  mercuric 
chloride  solution  in  a  strength  of  1  in  500  killed  B.  coll  com- 
tn>inis,  both  in  watery  solution  and  in  broth  culture,  in  less  than 
fifty  seconds. 

It  now  occurred  to  me  that  it  might  be  jiossiblo  to  ]ir()duce, 
ivunx  so  resistant  a  strain  of  the  cocci,  an  increasingly  resistant 
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strain,  by  using  in  each  succeeding  experiment  the  culture  which 
had  last  survived  in  the  preceding  experiment,  and  which  might 
be  presumed  to  represent  the  progeny  of  the  cocci  most  resis- 
tant against  the  disinfectant  employed.  There  is  no  need  to 
detail  all  the  intervening  experiments.  They  were  carried 
out  with  great  care,  and,  distrusting  the  mercuric  chloride 
solution  Avhich  I  had  myself  made  up,  I  had  a  fresh  solution 
prepared  with  extreme  accuracy  by  the  chief  dispenser  at  St. 
Bartholomew's  Hospital.  The  final  results,  after  the  resistance 
of  the  strain  had  been  thus  apparently  increased  by  a  number 
of  passages  through  mercuric  chloride,  were  as  follows  : 

In  pure  redistilled  water,  the  cocci  resisted  a  strength  of  1 
in  500  mercuric  chloride  for  twenty  minutes,  but  not  for  twenty- 
five  minutes. 

In  pure  redistilled  water  they  resisted  a  strength  of  1  in  1000 
of  the  perchloride  for  fifty  minutes,  but  not  for  sixty  minutes. 

In  a  solution  of  sodium  chloride  (0-3  per  cent.)  they  resisted 
1  in  1000  perchloride  for  eighty  minutes,  but  not  for  ninety 
minutes. 

An  emulsion  in  nutrient  peptone  broth  containing  a  total 
strength  of  1  in  1000  of  perchloride,  was  alive  at  the  end  of 
four  hours.  Every  subculture  up  to  four  hours  grew  vio-or- 
ously ;  how  much  longer  it  remained  alive  was  not  determined. 

This  high  degree  of  resistance  against  mercuric  chloride  was 
equally  apparent  against  the  biniodide.  Mr.  Gordon  AVatson 
got  a  good  growth  from  an  emulsion  of  the  cocci  in  a  1  in  500 
biniodide  of  mercury  solution  (made  up  in  water  with  potassium 
iodide)  after  thirty  minutes.  But  it  did  not  extend  in  the  least 
to  disinfectants  of  the  phenol  group.  I  found  that  the  cocci 
were  killed  by  1  in  40  carbolic  acid  in  less  than  two  minutes 
(probably  much  less),  and  by  a  1  in  400  solution  of  medical  izal 
in  less  than  one  minute.  I  tested  the  restraining  power  of 
carbolic  acid  upon  it.  It  grew  well  in  broth  containing  0-2  p(>r 
cent,  phenol,  and  feebly  in  ()-28  per  cent.  One  third  per  cent. 
])]icii(.I  iiihihited  growth,  l)iit  did  not  kill  in  forty-eight  hours. 
One  luilf  per  cent,  phenol  killed  in  forty-eiglit  hours. 

The  above  ex])erinieiits  indicjite  timt  KtaphylocuvcuK  'pijiKjotcs 
^/?nr?/.v  has,  against  tlic  pcrsalts  of  mercury,  a  resistance  which 
may  almost  lie  described  as  sjiecific.  'J'he  fact  may  be  familiar 
enough  to  many  practical  bacteriologists,  but  it  certainly  does 
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not  receive  the  attention  it  deserves  in  text-books  on  the  subject. 
Of  six  standard  works  on  bacteriology^  I  found  only  in  one 
or  two  casual  references  to  the  matter,  and  this  may  serve  as 
an  excuse  for  my  bringing-  it  forward  this  evening.  It  has 
been  suggested  that  the  phenomenon  depends  upon  the  glutinous 
material  secreted  by  the  staphylococci,  and  binding  them  to- 
gether in  zoogloea  form.  This  may  form  an  inert  compound 
with  mercuric  salts  which  protects  the  cocci  theuiselves  from 
their  action.  January  20th,  1903. 


8.  A)i  epidemic  disease  characterised  hy  nodular  lesions,  occurring 
amongst   laboratory  guinea-pigs. 

By  Leslie  Milburn. 

(From  the  Bacteriological  Department,  Middlesex  Hospital.) 

During  the  summer  months  of  1901,  two  or  three  guinea-pigs, 
which  had  been  inoculated  for  different  diagnostic  j)urposes  at 
the  Middlesex  Hospital,  and  some  animals  which  had  not  been 
under  experiment  at  all,  died,  each  of  them  shoAving  a  tuber- 
cular or  nodular  condition  of  various  internal  organs,  at  first 
sight  suggestive  of  a  tuberculosis  caused  by  Koch's  bacillus. 
Isolated  cases  showing  a  similar  condition  occurred  at  intervals 
during  the  following  autumn,  and  during  the  winter  the  out- 
break assumed  epidemic  form.  The  disease  spread  chiefly 
among  guinea-pigs,  but  one  or  two  rabbits  died  showing 
simihir  lesions. 

The  origin  of  the  outbreak  could  not  be  ascertained,  but  it 
soon  became  evident  that  the  disease  Avas  being  spread  among 
the  animals,  probably  by  infection  through  the  alimentary 
canal. 

In  none  of  these  cases  could  Bacillus  tuberculosis  be  found 
in  cover-glass  preparations  uiade  from  the  softened  lymphatic 
glands. 

The  j)ost-mortet)i.  appearances  most  commonly  presented  by 
the  guinea-pigs  were — 
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A  marked  enlarg-einent,  with  caseation  and  softening,  of  the 
mesenteric  glands ;  great  enlargement  of  the  spleen,  this  organ 
being  studded  throughout  with  nodules,  varying  in  size  from 
that  of  a  pin's  head  to  that  of  a  hemp-seed. 

The  liver  is  enlarged,  and  nodules  similar  in  appearance  to 
those  in  spleen  are  scattered  throughout  the  organ.  As  a  rule 
the  nodules  in  the  liver  are  smaller  and  in  a  less  advanced  stagfe 
of  caseation  than  those  seen  in  the  spleen. 

The  lungs  frequently  show  no  obvious  change  ;  at  other  times 
they  show  either  areas  of  local  congestion  or  patches  of  solidifi- 
cation, appearing  to  the  naked  eye  as  greyish,  slightly  raised 
islets,  surrounded  by  a  zone  of  congestion. 

Infection  of  the  kidneys  was  not  observed  in  guinea-pigs. 
The  condition  seen  in  the  raljbit  differed  somewhat  from  that 
seen  in  guinea-pigs. 

In  the  rabbit  the  condition  Avas  evidently  more  chronic  ;  the 
mesenteric  glands  were  greatly  enlarged,  although  but  little 
softening  had  occurred. 

The  intestines  were  bound  down  around  the  enlarged  glands 
by  numerous  firm  organised  adhesions.  The  spleen  showed 
numerous  discrete  nodules,  the  caseous  portions  of  Avhich  easily 
shelled  out  from  a  surrounding  well-marked  capsule.  The 
kidneys  also  showed  two  or  three  nodules. 

From  these  cases  an  organism  showing  the  following  cha- 
racteristics was  isolated  : 

Morjjhology. 

In  hanging-drop  ]n'c'parations  from  a  broth  culture  twenty- 
four  hours  old  the  organism  is  seen  to  be  a  short  bacillus  with 
rounded  ends ;  either  extremity  is  slightly  broader  than  an 
intervening  clearer  zone,  which  appears  somewhat  consti-icted. 
This  central  clc;!)'  zone  is  sometimes  so  nini-kcd  as  to  give  the 
bacillus  the  ap])earance  of  a  diplococcus. 

The  ])acillus  is  seen  single,  in  pairs  end  to  end,  and  in  short 
chains;  sometimes  two  oi-  lln'cc  chains  are  seen  lying  loyether, 
giving  the  ap])earance  of  skeins  of  bacilli. 

Jirownia,n  movement  is  shown  by  the  isohited  bacilli;  other- 
wise the  bacilli  are  iiiiiiKil  ile. 

Ill  staiiuMl  film  ])n'|iaral  ions  fi-oin  solid  media  tlic  liacillus 
frc(juenl!y  presents  well-marked  liipolai'  staining.        The   len^lh 
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of  the  bacillus  varies  considerably.  Some  C[uite  sliort,  oval 
forms  are  seen,  and  coccal  forms  are  not  uncommon.  The 
shorter  forms  of  the  organism  stain  evenly. 

The  bacillus  is  decolourised  by  Gram's  method. 

Cidtnres. 
Brotli. — After  twenty-four  hours'  growth  the  broth  is  slightly 
turbid,  showing  also  a  fairly  marked  floccular  deposit  at  the 
bottom  of  the  tube.  At  the  end  of  three  days  a  delicate  film 
forms  on  the  surface,  with  a  certain  amount  of  turbidity  of  the 
broth  for  the  upper  third  of  the  medium ;  at  the  bottom  of  the 
tube  is  a  well-marked  deposit,  general  turbidity  extending 
upwards  over  the  lower  third  of  medium,  while  the  intervening- 
middle  third  of  broth  remains  more  or  less  clear.  When  seen 
in  this  condition  a  broth  culture  presents  a  very  characteristic 
appearance,  but  this  appearance  is  destroyed  by  the  slightest 
shake. 

(ielatine  strealc. — Growth  occurs  at  22°  C,  giving  rise  to  a 
greyish,  semi-transparent  streak,  which  becomes  yellowish  and 
more  opaque  with  age.     The  gelatine  is  not  liquefied. 

Gelatine  stab. — Growth  occurs  along  the  stab  with  slight 
spreading  out  on  the  surface. 

Gelatine  siuike. — A  general  turbidity  of  the  medium  occurs 
without  any  formation  of  gas. 

Agar. — At  blood  temperature  growth  takes  place  along  the 
track  of  needle,  forming  a  broad  greyish  streak. 

Glycerine  agar. — On  agar,  with  1  per  cent,  glycerine  added,, 
growth  occurs,  but  to  a  much  less  extent  than  on  plain  agar. 

Maltose  agar. — A  very  free  greyish  growth  occurs,  which 
becomes  slightly  yellowish  after  two  or  three  days.  Growth  is 
more  abundant  on  this  medium  than  on  any  other  tried. 

Glucose  agar  stah. — Growth  takes  place  along  the  stab  with- 
out any  fermentation  of  the  sugar. 

Midi. — Growth  takes  place  without  any  obvious  change  in. 
the  medium. 

Potato. — No  apparent  growth  takes  place  within  five  days. 

Litmus  hrotli. — ^Growth  occurs  in  both  red  and  blue  tubes 
without  any  obvious  cliange  in  the  reaction  of  the  medium. 

Indol  reaction. — The  indol  reaction  is  given  in  broth  cultures 
after  three  or  four  davs'  incnbatictn. 
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Inoculation  and  feeding  experiments. 

These  experiments  were  kindly  performed  for  me  hy  Mr. 
A.  Gf.  R.  Foulerton. 

Gidnea-pigs. — O'S  c.c.  doses  of  twenty-four-hours-old  broth 
cultures  were  injected  both  intra-peritoneally  and  subcuta- 
neously.  The  guinea-pigs  Avhich  had  received  the  intra- 
peritoneal injection  died  in  from  four  to  five  days^  showing 
at  the  post-mortem  an  excess  of  slightly  turbid  fluid  in  the 
peritoneum,  and  deposit  of  fibrin  especially  marked  around  the 
spleen,  pancreas,  and  between  the  lobes  of  the  liver.  No  no- 
dules were  found  in  any  organ.  The  subcutaneous  inoculations 
killed  in  from  five  to  ten  days.  The  lesions  found  post  mortem 
varied  with  the  time  the  animal  had  survived  after  inoculation. 
When  death  occurs  early  the  spleen  is  enlarged,  and  appears 
coarsely  granular  ;  the  liver  is  congested  ;  the  site  of  inoculation 
swollen  and  caseous ;  the  lymphatic  glands  leading  from  the 
site  of  inoculation  are  enlarged. 

In  later  cases  the  nodular  and  caseating  condition  becomes 
more  apparent.  At  the  site  of  inoculation  is  a  large  swelling, 
which  on  section  is  seen  to  be  caseous  and  softened.  The 
femoral,  inguinal,  and  lumbar  glands  ai-e  enlarged  and  caseous, 
the  first  of  these  being  softened,  and  containing  creamy  pus. 

The  spleen  is  found  enlarged,  and  the  whole  organ  packed 
with  small  caseous  nodules.  The  liver  is  enlarged,  congested, 
and  shows  numerous  grey  points  scattered  throughout  its 
substance.  One  or  two  grey  points,  surrouiulcil  by  iin  area  of 
congestion,  were  found  in  the  lungs.  A  bacillus  siniihir  to  that 
inoculated  was  obtaiucil  in  jiui'e  culture  from  a  uodulc  in  the 
spleen. 

A  t\V(Mitv-four-houi-s-ol(l  broth  culture  was  spi-iukled  over 
the  food  of  four  guinea-pigs. 

'IMie  first  pig  died  on  the  ninth  day.  Post  viorlrni  the  intes- 
tines were  found  studded  throughout  their  course  with  small, 
yellowish  nodules  ;  neil  her  spleen  nor  li\('i'  showed  signs  ot 
infection. 

Two  other  ])igs  died  on  I  he  ele\-eulli  day,  showing  a  condition 
similar  to  that    roiiiel    in    the    iii'st    pig.      On    the    I'oni'Ieenth    day 
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the  fourth  pig-  was  killed ;  iiost-viortem  condition  appeared 
similar  to  the  other  three.  There  were  also  a  few  small  greyish 
nodules  in  the  liver. 

White  mice. — Intra-peritoneal  inoculation  of  0"25  c.c.  killed 
in  from  two  to  three  days.  The  post-morte'ms  showed  perito- 
nitis, considerable  enlargement  of  the  spleen,  and  in  one  case 
a  collection  of  fluid  in  the  pleurae. 

Linnets. — 0*5  c.c.  injected  into  pectoral  muscle  killed  within 
two  to  four  days.  The  muscle  at  site  of  inoculation  was  found 
to  be  swollen,  and  of  a  pale  drab  colour.  No  obvious  lesions 
could  be  found  in  any  of  the  viscera. 

Four  linnets,  whose  drinking-water  was  inoculated  with  the 
bacillus,  died,  three  on  the  third  day,  the  fourth  on  the  seventh 
day. 

Post-mortems  on  these  birds  showed  little  of  note.  The 
intestines  appeared  slightly  paler  than  normal,  and  in  one  case 
the  liver  had  a  mottled  appearance. 

Histology. — Microscopic  examination  of  stained  sections  from 
the  infected  tissues  showed  the  caseous  nodules  to  be  com- 
posed of  accumulations  of  small  round-cells,  the  more  central 
zones  of  which  were  necrotic  and  stained  badly.  In  the 
centre  of  these  patches  clumps  of  the  characteristic  bacilli  were 
seen. 

In  the  case  of  sections  from  the  linnet's  muscle  the  appear- 
ances differed  from  this.  Here  the  bird  had  evidently  died 
before  sufficient  time  had  elapsed  for  the  production  of  the 
typical  caseous  nodules.  The  muscle-fibres  themselves  were 
feebly  stained,  and  in  places  forced  apart  by  the  invasion  of 
large  masses  of  the  bacilli.  The  veins  in  these  sections  were 
seen  widely  dilated  and  filled  with  blood;  a  few  small  round 
cells  were  seen  surrounding  the  vessels. 

The  occurrence  of  a  nodule-producing  disease  of  this  de- 
scription occurring  amongst  guinea-pigs  is  of  great  interest 
in  view  of  the  possibility  of  its  confusion  with  tuberculosis, 
unless  Bacillus  tuhercnlosis  is  always  found  in  smears  from 
organs  before  diagnosis  is  given. 

Should  the  animal  die  in  the  early  stages  of  the  disease,  the 
points  of  similarity  between  the  two  are  many,  but  in  the  more 
advanced  condition,  or  if  the  time  of  infection  were  known, 
there  could  be  no  confusion ;  the  much  more  rapid  progress  of 
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the  disease  just  described,  the  early  softening  of  infected 
glands,  the  great  enlargement  of  the  spleen,  packed  with  large 
caseating  nodules,  and  frequently  surrounded  by  a  fibrinous 
exudate,  produces  a  picture  easily  distinguished  from  tuber- 
culosis. 

Bacilli  from  cases  of  so-called  pseudo-tuberculosis  have  been 
isolated  by  several  other  observers.  Muir  isolated  from  cage- 
birds  an  organism  very  similar  to  the  one  just  described.  He 
considers  his  bacillus  to  be  identical  with  those  isolated  by 
Nocard,  Pfeiffer,  Malassey,  etc.,  classed  under  the  term 
"  pseudo-tuberculose  zoogleique."  Klein  has  also  obtained  a 
similar  bacillus  from  milk. 

The  only  points  of  difference  between  Muir's  bacillus  and 
that  isolated  from  the  cases  here  described,  are  that  Muir's 
bacillus  grows  equally  well  on  glycerinated  or  non-glycerinated 
agar,  whereas  my  cultures  have  always  shown  much  less  growth 
on  glycerinated  media.  Muir  also  was  unable  to  infect  guinea- 
pigs  by  feeding,  while  all  my  guinea-pigs  so  treated  w^ere 
easily  infected.  Charrin  and  Roger  met  with  a  similar  nodular 
disease  occurring  spontaneously  in  guinea-pigs.  This  bacillus 
was  quite  inhibited  by  glycerine  added  to  the  media,  and 
developed  easily  on  potato. 

Courmont  isolated  a  bacillus  from  a  nodular  condition  of  the 
pleura3  of  a  cow.  His  bacillus  gave  a  coffee-coloured  growth 
on  potato,  and  is  easily  distinguished  by  showing  free  motility, 

"  Les  descriptions  des  diiferents  auteurs  concordent  mal, 
peut-etre  se  rapportent-elles  a  un  certain  nondjro  de  varietes 
d'une  meme  micro-organisme."      (Besson.) 

Ma;/ m,]dO± 
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9.  A  case  of  tuhercnlosis  of  the  oesophagus. 
By  F.  C.  Shrubsall  and  W.  T.  Mullings. 

Our  excuse  for  bring-iiig  forward  this  case  is  the  compara- 
tive rarity  of  this  pathological  condition,  no  case  of  the  kind, 
so  far  as  we  can  ascertain,  having  been  yet  recorded  in  the 
British  Isles. 

The  specimen  shown  is  from  a  man  aged  54,  who  was 
admitted  to  the  Brompton  Hospital  under  the  care  of  Dr.  Acland 
(to  whom  we  are  indebted  for  permission  to  show  the  specimen) 
on  March  25th,  1902,  suifering  from  a  left-sided  pneumo- 
thorax, and  who  died  on  May   17th  of  the  same  year. 

Family  history. — This  was  unsatisfactory,  the  patient's  father 
and  one  sister  having-  died  from  pulmonary  tuberculosis  and 
his  mother  from  tuberculous  enteritis,  while  there  had  been 
cases  of  tuberculosis  in  the  preceding  generation. 

Personal  history. — The  patient  was  an  upholsterer  by  trade, 
and  in  the  course  of  his  occupation  inhaled  considerable 
quantities  of  dust.  To  this  he  attributed  the  fact  that  he  had 
become  a  fairly  free  drinker.  During  the  past  six  years  he  had 
enjoyed  fairly  good  health,  except  that  he  had  suffered  from  a 
slight  amount  of  "  winter  cough."  His  present  illness  com- 
menced at  Christmas,  1901,  with  cough  and  expectoration, 
which  had  gradually  increased,  so  that  on  admission  he  was 
bringing  up  about  a  pint  of  frothy  expectoration  daily;  at  times 
this  had  been  streaked  with  blood.  The  patient's  breath  had 
gradually  been  getting  shorter,  and  on  admission  to  the  hospital 
his  dyspnoea  was  considerable,  even  when  lying  quietly  in  bed. 
The  commencement  of  the  dyspnoea  had  not  been  sudden,  nor 
had  there  been  any  other  symptom  to  indicate  the  onset  of 
the  pneumothorax.  During  the  three  months  prior  to  his 
admission  he  stated  that  he  had  lost  much  flesh,  but  he  had  never 
at  any  time  experienced  any  pain  or  difficulty  in  swallowing. 

Physical  signs. — On  admission  there  was  evidence  of  the 
presence  of  a  liydi-ojjiuMiinothorax  on  the  left  side,  the  heart 
being  displaced  far  to  the  right,  together  with  extensive  tuber- 
culous disease,  involving  all  the  lobes  of  the  right  lung.  The 
teni))er;iture  was  of  the  intermittent  type,  rising  to  about  100°  F. 
every   evx'ning.     A  laryngeal  examination   on  ^Fiiy  5th   (twelve 
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days  before  death)  revealed  slight  swelling  of  epiglottis  and 
aryepiglottic  folds,  but  no  other  signs  of  disease  of  the  larynx, 
while  throughout  his  stay  in  hospital  there  were  no  signs  of 
lesions  of  the  tonsils,  pharynx,  or  back  of  the  tongue.  His  liver 
could  be  distinctly  felt  two  inches  below  the  costal  margin,  and 
his  spleen  was  palpable.  There  were  no  evidences  of  disease  in 
other  organs.     His  urine  was  normal  throughout. 

On  April  9th  his  left  pleural  cavity  was  aspirated  (three  pints 
of  serous  fluid  being  evacuated),  and  then  washed  out  with  boric 
acid  solution,  a  procedure  followed  by  slight  relief  to  his 
dyspnoea.  On  April  30th  he  began  to  complain  of  some  more 
or  less  constant  epigastric  pain,  worse  after  food,  but  this  passed 
off  in  the  course  of  the  next  week.  Associated  with  this  was 
severe  diarrhcBa,  which,  however,  proved  amenable  to  treatment, 
and  his  general  condition  a  little  improved.  On  May  5th  he 
complained  for  the  first  time  of  discomfort  on  swallowing,  the 
pain  being  referred  to  the  latter  period  of  the  act  of  deglutition. 
On  May  14th  the  pain  on  swallowing  was  much  more  definite 
and  distressing,  and  from  that  time  onwards  he  could  only  be 
persuaded  to  swallow  by  previously  spraying  the  fauces 
with  a  2 1  per  cent,  solution  of  cocaine.  It  was  noticed 
also  that  this  gave  no  relief  unless  he  srcalloiced  some  of  the 
cocaine  solution.  From  the  date  of  appearance  of  the  dysphagia 
he  rapidly  sank,  and  died  on  May  17tli. 

Post-mortem  examination. — Unfortunately  permission  to  make  a 
complete  examination  could  not  be  obtained  from  the  relatives. 

Lungs  and  j^l^w^'- — On  opening  the  chest  a  left  pyopneumo- 
thorax was  found  to  be  present.  The  visceral  pleura  on  this 
side  was  considerably  thickened,  and  a  valvular  opening  at  the 
apex  of  the  lower  lobe  communicated  with  a  small  cavity,  which 
in  its  turn  opened  into  a  medium-sized  bronchus.  The  lung  was 
much  contracted.  In  both  lolies  were  small  cavities  filled  with 
caseous  matcrinl,  and  the  rest  of  tlic  left  hmg  was  nmcli 
fibrosed.  On  the  right  side  the  pk'ura  was  adherent  at  the 
apex,  and  the  lung  ])resented  small,  smooth-walled  cavities  at 
the  apices  of  the  iippei- inid  lowei-  lolies.  The  reinaiinh'r  ot  tliese 
and  the  middle  lobe  were  stuchk-d  with  grey  raeeinosc>  tubercles. 

Lari/n.r. — This  unfortunately  could  not  be  examined,  but  when 
inspected  twelve  days  before  death  eai'ly  tulnTciilous  disease 
was  observed. 


86  TUBERCULOSIS  OF  THE  (ESOPHACWS. 

The  trachea  and  great  hronchi  were  markedly  ulcerated.  At 
the  bifurcation  of  the  trachea  the  cartilages  were  exposed  and 
partly  destroyed,  but  at  no  point  had  the  disease  actually  per- 
forated the  wall,  and  the  mediastinal  tissues  seemed  to  be 
uninvolved. 

Glands.— The  hronchial  and  mediastinal  lymphatic  glands 
were  enlarged,  but  presented  no  macroscopic  evidence  of  tuber- 
culous infection. 

The  loiver  cervical  glands  appeared  natural,  and  the  mesenteric 
glands  were  enlarged  but  not  caseous. 

Fig.  8. 


Showing  the  upper  end  ui  the  ujauphagus  and  the  charactei-  of  the 
tuberculous  ulceration  described.     (Nat.  size  ;  from  a  drawing.) 

The  pericardium  was  natural,  and  the  Jieart,  beyond  some 
degree  of  fatty  infiltration  of  its  walls,  appeared  to  be  normal. 

The  liver  Avas  enlarged,  firm,  and  somewhat  fatty. 

The  spleen,  and  kid)ieijs  were  natural. 

The  right  epididytnis  showed  a  few  easeating  points,  but  the 
left  was  natural. 

Alimentarij  canal. — Tlie  lower  ])art  of  the  ileum,  the  ctecum, 
the  aj)peiidi\',  and  the  large  intestine  as  far  as  the  lower  end 
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of  the   sigmoid  flexure,   showed  numerous    tuberculous    ulcers. 
The  rectum  was  natural . 

CEsophagus.— The  upper  portion  of  this  viscus  could  not  be 
examined.  Throughout  the  lower  part  of  the  upper  third,  and 
the  greater  part  of  the  middle  third,  and  involving  almost  the 
whoL  circumference  of  the  tube  for  a  space  of  three  and  a  half 
inches,  were  very  numerous  ulcers.  The  tissue  between  these 
appeared  to  be  infiltrated  and  to  contain  areas  of  caseation. 
Below  this  level  a  gradually  decreasing  amount  of  scattered 
ulceration  was  to  be  seen,  and  even  at  the  lower  end  there  were 
a  few  abrasions  suggestive  of  ulceration.  Though  the  ulcers 
presented  a  ragged  appearance,  and  in  many  cases  were  freely 
interconnected,  there  seemed  to  be  evidence  of  a  series  of 
separate  foci  of  infection.  When  individual  ulcers  appeared 
they  were  roughly  oval  in  shape,  and  lay  with  their  long  axes  in 
the  long  axis  of  the  oesophagus.  They  presented  a  rather 
sharply  cut  edge,  which  seemed  in  some  instances  to  be  a  little 
undermined. 

The  loose  areolar  mediastinal  tissue  around  the  oesophagus 
appeared  to  be  healthy,  and  there  were  no  caseous  glands  in  the 
inmiediate  vicinity  of,  much  less  adherent  to,  that  organ  ;  so  that 
extension  in  contiguity  from  without  could  at  once  be  excluded 
as  the  source  of  infection.  The  fauces  and  pharynx  were  not 
examined  ^^osi  mortem,  but  during  life  no  signs  of  ulceration  had 
been  detected  in  them. 

Microscopic  exavil nation. —A  section  through  one  of  the  ulcers 
at  the  upper  end  of  the  oesophagus  showed  a  somewhat  infiltrated 
edge  containiug  numerous  typical  tubercles  with  giant-cells,  and 
alst)  caseous  and  necrotic  areas.  The  squauious  epithelium 
lining  the  oesophagus  ended  abruptly  at  the  edge  of  the  ulcer. 
The  floor  was  rough  and  densely  infiltrated  with  small  round 
cells,  among  which  a  few  areas  of  caseation  were  visible,  but  iio 
giant-cells.  The  ulcerative  process  had  not  proceeded  very 
deeply  into  the  subnmcosa,  and  was  sharply  Ixmnded  by  a 
/one  i)f  fairly  dense  fibrous  tissue  which  contained  a  few  dilated 
vessels. 

In  (!very  section  examined  tyi)ical  tubercles  were  found  (Uily 
beneath  the  still  intact  einthelium  at  the  margins  of  the  ulcers. 

Tubercle  bacilli  wci'c  IohihI  in  I'aii-  ninnhers  between  the 
S(iuamous  ej.ithelial    cells   i.n.l    in    llie   t  ul.civulous  formation   of 
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tlie  edge  of  the  ulcer.  In  the  actual  base  of  the  ulcer  they 
were  seen  only  in  very  scanty  numbers.  A  section  cut  through 
the  infiltrated  but  not  actually  ulcerated  area,  immediately 
above  that  of  the  preceding  section,  showed  in  the  mucous  mem- 
brane patches  of  infiltration  and  caseation,  with  numerous 
typical  tubercles  and  giant-cells.  In  close  proximity  to,  and  in 
most  cases  in  direct  continuity  with,  these  areas  of  caseation, 
appeared  gaps  in  the  epithelium  and  basement  membrane. 

In  some  such  situations  tubercle  bacilli  were  found  between 
and  beneath  the  epithelial  cells,  a  fact  which  seems  to  suggest 
a  primary  surface  infection  rather  than  a  direct  downward 
extension  from  pharyngeal  ulceration.  A  section  through  the 
extreme  lower  end  of  the  oesophagus  showed  an  intact  epithe- 
lium, and  no  signs  of  disease  in  the  submucous  or  muscular 
tissue.  In  contrast  to  the  microscopic  appearances  found  in  so- 
called  aphthous  ulceration  of  the  oesophagus,  there  was  in  this 
case  much  less  congestion  and  dilatation  of  the  small  vessels  of 
the  mucosa,  much  more  round-celled  infiltration,  and  a  more 
sharply  defined  marginal  limitation  both  in  depth  and  extent. 
The  extent  of  the  fibrous  tissue  bounding  the  tuberculous  ulcera- 
tion suggested  a  considerable  degree  of  chronicity  in  the  pro- 
gress of  the  disease. 

Patliogenesls. 

The  source  of  infection  of  the  oesophagus  remains  to  be  dis- 
cussed. Flexner,  and  later.  Cone,  have  classified  tuberculosis  of 
the  oesophagus  from  this  standpoint  as  follows  : 

No.  of  cases 
recorded. 

I.  Instances  in  wliicli  the  tuberculous  process  arises 

through  continuity  or  contiguity  of  structure. 

a.  From  caseous  bronchial  glands  .  .  .19 

h.  By  perforation  of    abscesses  from   tuberculous 

disease  in  neighbouring  structures: 

i.   S})inal  caries .  .  .  .3 

ii.  Finpyema       .  .  .  .1 

•    c.  By     extension    downwards     from     tuberculous 

ulceration  of  the  pharynx  .  .  .2 

'l'..tal  .  .  .2.5 
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No.  of  cases 
recorded. 

II.  Instances  in  which  there  exists  in  the  oesophageal 
mucous  membrane  a  previous  lesion  to  be  regarded  as 
predisposing  to  the  tuberculous  infection. 

a.  Thrush,  with  extensive  ulceration  .  .  1 

h.  Traumatic  ulceration,  due  to  swallowing  corro- 
sive liquid,  followed  by  stricture  .  .  1 
c.  Carcinoma  of  the  oesophagus       .              .              .3 

Total         .  •.  .5 

III.  Instances  in  which  the  oesophagus  is  infected 

in  the  course  of  a  general  miliary  tuberculosis  .  .          6 

IV.  Instances  of  the  infection  of  the  mucosa  from 
tuberculous  sputum  where  no  previous  lesion  existed    .        16 

The  figures  in  the  column  headed  '^ Number  of  cases  described"' 
are  taken  from  Cone's  monograph  in  tlie  '  Bulletin  of  the 
Johns  Hopkins  Hospital,'  with  the  addition  of  cases  described 
since  to  which  references  are  given  below.  Two  of  the  cases 
recorded  by  W.  Bai^tlett,  of  St.  Louis,  appear  to  have  been 
described  in  detail  in  two  separate  journals.  The  case  now 
recorded  might  conceivably  be  placed  under  the  headings  I  c, 
III,  or  IV.  Of  these,  III  can  be  excluded,  as  there  Avere  no 
evidences  of  miliary  tubercle  elsewhere,  and  the  lesions  of  the 
oesophagus  in  recorded  cases  of  this  variet}^  are  described 
as  being  elevated  dots  and  larger  nodules  in  great  numbers  in 
the  mucosa,  none  of  which  liad  ulcerated,  and  which,  histolo- 
gically, were  shown  to  be  lymph-follicles  invaded  by  miliary 
tubercles.  A  section  through  such  a  follicle  is  figured  by 
Cone  in  liis  monograph.  Jt  remains  to  decide  whetlier  tlie 
ulceration  in  this  case  arose  from  a  s])read  of  ulceration  fi-om 
the  pliarvnx  (1  r),  or  a  local  Inrcctioii  by  tuberculous  sputum 
(IV).  (Jwiug  to  want  of  o))|iiii't  imitv  to  cxaiiiint'  t  lu"  ])h;ii'yn.\, 
the  formei'  cm  use  cannot  be  exchuled  ;  moreover  the  ulcera- 
tion certainly  agrees  with  the  ])ul)lishe(l  (lescri})tions  of  this 
variety,  in  that  it  is  deepest  iind  most  ;ilnindaiit  at  the  upper 
e)id  of  tli(!  (I'sophiigus,  und  tlnit  the  nicei's  havi'  their  long 
axis  in  ;i  hmgil  n(lin:il  direction,  whi-reiis  in    cases   ol    local   ini'ec- 
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tioii  they  are  said  to  be  often  ti-ansverse.  On  the  other  liand, 
no  lesions  Avere  found  in  the  pharynx  during  life,  Avhile  the 
presence  of  isolated  ulcers  gradually  fusing  as  they  extend,  with 
bacilli  between  and  beneath  the  epithelial  cells  in  the  intervening- 
tissue,  suggests  the  probability  of  a  local  infection  through  the 
sputum,  which  may  well  have  had  some  additional  secondary 
spread  along  neighbouring  lymphatics. 

Eeferences. 
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10.  Diffuse  carcinomatosis  of  the  stomach  and   intestines. 

By  A.  ^y.  XuTHALL  and  J.  &.  Emanuel. 

AVe  have  recently  had  an  ojjportunity  of  examining  three 
cases  of  Avidely  diffused  malignant  disease  of  the  stomach  and 
intestines,  a  condition  which,  so  far  as  we  have  been  able  to 
ascertain,  has  not  been  previously  described.  In  all  the  cases 
a  long  tract  of  the  alimentai'y  canal  was  affected,  the  stomach, 
the  small  and  the  large  intestines  being  in  each  case  the  seat  of 
a  Avidely  diffused  carcinomatous  infiltration.  In  every  case  the 
stomach  presented  the  condition  described  as  "leather-bottle 
stomach,'^  either  in  whole  or  in  part.  Thus  in  Cases  2  and  3 
the  stomach  Avas  a  typical  leather-bottle  stomach,  while  in 
Case  1  only  the  ])yloric  half  of  the  stomach  was  affected  in 
this  mannci'.  A  similar  growth  to  that  affecting  the  stomach 
also  involved  the  small  and  large  intestines  to  different  extents 
in  the  different  cases.  In  the  intestines  the  groAvth  seemed  to 
start  at  the  attached  border  of  the  mesentery  or  its  homologues 
— viz.,  theniesocaicum,  mesocolon,  mesosigmoid,  andmcsorectum 
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— and  to  infiltrate  tlie  wall  of  the  bowel  for  a  varying  distance 
towards  its  free  border^  in  some  parts  entirely  encircling*  tlie 
bowel  and  in  other  parts  only  spreading  into  the  bowel  for  a  short 
distance  from  its  attached  border.  In  places  where  the  growth 
had  infiltrated  the  entire  circumference  of  the  gut  it  was 
thickest  at  the  attached  border  and  gradually  became  thinner 
towards  the  free  border.  In  Case  1  the  parts  affected  were  the 
pyloric  half  of  the  stomach,  the  small  intestine  in  places,  and  the 
entire  colon,  while  the  caecum  was  free  from  growth  ;  in  Case  2 
the  entire  stomach  was  infiltrated,  the  small  intestine  in  places, 
and  the  whole  of  the  colon,  the  cgecum  again  being  free  ;  while 
in  Case  3  the  entire  stomach,  the  small  intestine  in  places,  the 
CEecum,  the  colon,  and  the  rectum  were  infiltrated  with  growth. 
To  the  colon  in  all  the  cases,  and  to  the  caecum  and  rectum  in 
Case  3,  the  terms  "  leather-bottle  "  colon,  caecum,  and  rectum 
respectively  might  be  fittingly  applied.  In  all  the  cases  the 
growth  had  spread  for  a  short  distance  in  between  the  two 
layers  of  the  mesentery  and  the  mesocolon,  and  in  Case  3  the 
mesocsecum  and  the  gastro-hepatic  omentum  were  similarly 
affected.  In  Cases  1  and  2  the  caecum  and  mesoca3Cum  were 
unaffected.  We  are  not  sure  of  the  condition  of  the  gastro- 
hepatic  omentum  in  Cases  1  and  2,  as  no  note  was  made  of  these 
parts  at  the  time  of  the  post-mortem  examinations.  In  all  the 
cases  the  great  omentum,  the  mesenteric  and  retro-peritoneal 
glands  were  free  from  growth.  The  fundus  of  the  gall-bladder 
in  Case  1  Avas  infiltrated  with  carcinomatous  growth  to  the  thick- 
ness of  one  eighth  of  an  inch,  and  there  was  a  small  metastatic 
deposit  in  one  of  the  kidneys  of  this  case;  but,  with  these  excep- 
tions, tliere  were  no  metastatic  groAvths  in  any  one  of  the  three 
cases.  In  all  the  cases  there  was  in  no  part  of  the  stomach  oi- 
intestines  any  sign  of  ulceration  of  the  mucous  membrane,  and 
until  nn'croscopic  sections  Avere  made  it  was  not  clear  Avhere 
the  growth  had  originated.  The  result  of  this  widely  diffused 
malignant  disease  was  to  cause  stenosis  at  one  or  other  ]>nrt  of 
the  alimentary  tract  and  sometimes  at  more  than  one  part  in 
the  same  case.  Thus,  the  patient  in  Case  1  died  IVoni  ])erforation 
of  the  caecum  behind  a  stenosis  in  the  ascending  colon;  in  Case 
2  the  ])atient  had  gastro-jejunostomy  performed  for  pyloric 
ohsti'iict  ion  ;  while  in  Case  3  tlu'i'c  Avas  sonu'  hesitation  Ix'twei'ii 
|)ertoriinng    a,    gasti-o-jejunostoniy     for     pyloric     ol)st  laiet  ion     or 
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an  inguinal  colotomy  for  rectal  obstruction.  In  this  case  the 
colotomy  was  finally  decided  upon,  but  the  autopsy  showed  that 
a  gastro-jejunostomy  was  just  as  much  indicated. 

Case  1  was  that  of  a  female;  Cases  2  and  3  were  those  of 
males.  The  ages  Avere  27,  38,  and  56  years  respectively. 
Ascites  was  present  in  Case  3,  but  absent  in  Case  2,  while  the 
presence  of  the  septic  peritonitis  in  Case  1  made  this  condition 
uncertain. 

The  following  is  a  brief  record  of  the  clinical  aspect  of  each 
case  with  details  of  the  -post-mortem  examinations  : 

Case  1. — A  woman  aged  27  years  was  admitted  into  the 
G-eneral  Hospital,  Birmingham,  on  June  8th,  1901,  with  general 
septic  peritonitis.  Her  previous  health  had  been  good  until 
twelve  months  before  her  admission,  and  during  this  time  she 
had  suffered  from  anaemia  and  debility,  and  indefinite  abdominal 
pain  of  an  intermittent  colic-like  nature.  A  week  before  her 
admission  symptoms  of  intestinal  obstruction  supervened,  and  she 
was  received  into  the  hospital  with  signs  of  general  peritonitis. 
She  died  two  hours  after  her  admission,  during  the  administra- 
tion of  an  anesthetic,  of  asphyxia  from  regurgitation  of  stomach 
contents  into  the  larynx. 

Fost-mortem  re-port.  —  Body  thin.  Xo  external  glandular 
enlargeinents.  Abdomen  much  distended  and  containing  free 
gas  and  about  three  pints  of  turbid,  purulent  fluid,  mixed  with 
fecal  matter.  There  was  a  general  acute  septic  peritonitis,  the 
entire  peritoneum  being  covered  by  a  thick  fibrinous  exudation, 
loosely  glueing  the  coils  of  intestine  together.  The  peritonitis 
Avas  due  to  the  perforation  of  a  stercoral  idcer  situated  in  the 
cecum.  The  cecum  was  dilated  and  thinned  owing  to  its  lying 
above  an  oljstruction  in  the  ascending-  colon.  The  cesophagus 
Avas  healthy.  'I'lie  stomach  was  small  and  was  much  thickened 
at  the  ])yloric  end,  the  fundus  and  cardiac  end  being  of  natural 
thickness.  'IMio  thickening  was  due  to  an  infiltrating  growth 
(if  tlie  wall  (if  tlie  stomach  starting  at  the  pyloi'us,  Avhere  it 
was  one  third  of  an  inch  in  thickness,  and  spreading  for  about 
four  inches  into  the  main  portion  of  the  stomach,  gradually 
thinninof  awav  into  the  normal  stomach  wall.  There  was  no 
stenosis  of  the  pylorus.  The  mucous  membrane  and  the  serous 
coat  of  the  stomach  were  (juite  intact,  and  were  not  apparently 
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affected  by  the  growth.  The  duodenum  was  free  from  growth, 
but  the  jejunum,  ileum^  and  colon  showed  the  presence  of  a 
simihar  growth  to  that  in  the  stomach  wall.  In  the  small  intestine 
the  growth  was  present  only  at  certain  places  along  the  mesen- 
teric border  of  the  bowel,  and  spread  only  for  a  short  distance 
into  the  wall  of  the  bowel,  but  the  colon  was  affected  throughout  its 
length,  and  here,  too,  the  entire  circumference  of  the  bowel  was 
iufiltrated.  Eveiywhere  the  mucous  membrane  of  the  intestine 
was  intact  and  showed  no  ulceration.  The  lumen  of  the  small 
intestine  was  normal,  but  that  of  the  colon  was  much  encroached 
upon  in  places  b}^  the  infiltrating  growth.  The  greatest  narrow- 
ing occurred  in  the  ascending  colon  and  was  so  marked  that  the 
cascum  was  much  thinned  and  dilated,  and  contained  in  its  wall 
a  perforated  stercoral  ulcer.  The  great  omentum  was  free  from 
growth.  There  were  no  enlarged  mesenteric  or  retro-peritoneal 
glands.  The  growth,  however,  penetrated  for  a  short  distance 
between  the  tw^o  layers  of  the  mesentery  and  mesocolon.  The 
liver  weighed  56  oz.,  and  Avas  fatty.  The  gall-bladder  was  con- 
tracted, thick-walled,  and  empty.  It  was  the  seat  of  a  similar 
infiltration  to  that  in  the  stomach  and  intestines  which  had 
started  at  the  fundus  and  terminated  abruptly  at  the  beginning 
of  the  cystic  duct.  The  spleen  was  soft  and  small.  The  kidneys 
together  weighed  10  oz.,  and  one  of  them  contained  in  the  cortex 
a  small  ill-defined  pale  patch  which,  on  microscopical  examina- 
tion, proved  to  be  a  metastatic  deposit  of  the  new  growth.  The 
supra-renals  were  healthy,  as  were  also  the  bladder  and  urethra, 
the  uterus  and  the  adnexa.  There  were  no  metastases  other  than 
the  infiltration  of  the  fundus  of  the  gall-bladder,  and  the  growth 
in  one  kidney. 

Case  2.  —  A  man  jiged  o8  years  was  admitted  into  the 
(Jeueral  Hospital,  I'inniiigliiim,  on  ()ctol)er  -ird,  l',)01,  com- 
plaining of  epigastric  ])<iiu  of  about  ten  weeks'  (biration  and 
of  vomiting  after  meals  dui-ing  the  ]iast  month.  His  history 
prioi-  U)  May,  1000,  was  not  obtiiinahU'.  At  tliat  (hite, 
however,  he  had  an  attack  of  severe  pain  in  the  right  si(k' 
of  the  abdonion  iind  n  i-ight  siibplirenic  abscess  was  found 
and  was  (li'ain('(|  l)\-  ;in  alHldiiiinal  incision.  The  canst*  of  t  he 
abscess  was  not  ascertainahk;  at  the  time  oF  the  operation, 
or   even   later  at  the   auto[)sy.      lie    ua^    IVcc    Irdin   pain  after 
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this  operation  till  ten  weeks  before  his  admission,  when  a 
recurrence  of  the  gastric  symptoms  appeared.  He  had  severe 
epigastric  pain  which  was  worse  after  meals,  and  occasional 
vomiting.  The  pain  used  to  come  on  periodically  in  attacks  of 
great  severity,  lasting  for  several  hours  and  leaving  the  patient 
very  exhausted.  On  admission  into  the  hospital  he  was  very- 
emaciated,  and  his  general  condition  one  of  marked  asthenia. 
The  pain  was  constant,  he  vomited  frequently  almost  imme- 
diately after  taking  food,  and  consequently  was  only  able  to 
take  very  small  quantities  of  liquid  food  at  a  time.  The  bowels 
were  opened  wnth  difficulty — only  by  enemata.  On  October  7th, 
1901,  anterior  gastro-jejunostomy  was  performed,  a  Murphy's 
button  being  used.     He  sank  and  died  on  October  10th. 

Post-mortem  examination. — Body  very  emaciated,  no  oedema, 
jaundice,  or  external  glandular  swellings.  There  was  an  old 
laparotomy  scar  through  the  right  rectus  abdominis  close  to  the 
costal  margin  (the  incision  through  which  the  subphrenic 
abscess  had  been  drained  in  May,  1900),  and  there  was  a 
recent  wound  in  the  middle  line  (through  which  the  gastro- 
jejunostomy had  been  performed).  On  opening  the  abdomen 
the  upper  part  of  the  peritoneal  cavity  was  found  to  be 
obliterated  by  an  entangled  mass  of  firm  fibrous  adhesions, 
and  the  jejunum  was  seen  to  be  anastomosed  to  the  anterior 
wall  of  the  stomach  by  a  Murphy's  button.  The  union  was 
good,  the  button  was  in  situ,  and  there  were  no  signs  of  recent 
peritonitis.  The  vermiform  appendix  was  healthy  but  very 
long,  and  passed  up  over  the  right  kidney  embedded  in  firm 
adhesions  and  its  tip  \b.j  almost  touching  the  fundus  of  the 
gall-bUulder.  The  oesophagus  was  healthy.  The  stomach  was 
very  small  and  contracted,  and  its  walls  much  thickened — the 
leather-bottle  stomach.  The  thickening  was  seen  to  be  due  to  a 
submucous  infiltrating  growth  of  a  peai'ly  homogeneous  glistening 
appearance.  I'he  growth  was  thickest  at  the  pylorus,  and  here  it 
measured  one  third  of  an  inch  in  depth ;  traced  towards  the  fundus 
it  became  gradually  less  and  less  thick.  The  pyloric  orifice  was 
narrowed,  barely  admitting  the  tip  of  the  little  finger.  The 
mucous  membrane  of  the  oi'gan  was  everywhere  intact  and  pre- 
sented no  signs  of  ulceration,  either  recent  or  old.  The  duode- 
num was  liealtliy.  The  mesentery  of  the  jejunum  and  ileum 
presented  many  small  nodular  thickenings  situated  between  the 
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two  layers  of  the  peritoneum  close  to  the  bowel,  and  spreading 
in  places  into  and  around  the  wall  of  the  bowel,  and  causing-  a 
decided  thickening  of  the  bowel  at  these  places.  The  ctecuni 
was  thin  and  a  little  dilated  ;  the  colon  was  thick-walled,  but 
there  was  no  narrowing  of  the  lumen.  The  thickening  of  the 
colon  was  due  to  an  infiltration  of  the  wall  by  a  pearly  homo- 
geneous glistening  growth  similar  in  appearance  and  in  distri- 
bution to  that  affecting  the  stomach.  The  growth  was  thickest 
at  the  attachment  of  the  colon  to  the  mesocolon,  and  it  became 
thinner  as  it  was  traced  towards' the  free  surface  of  the  colon. 
There  Avas  no  iilceration  of  the  mucous  membrane  of  the  intes- 
tine. The  omentum  was  free  from  growth,  and  there  was  no 
enlargement  of  the  mesenteric  or  retro-peritoneal  glands.  There 
were  no  metastases.  Each  kidney  was  in  an  advanced  condition 
of  hydronephrosis,  due  to  the  impaction  of  calculi  in  the  pelvis. 
The  other  organs  were  healthy. 

There  was  nothing  found  at  the  iiost-mortem  examination  to 
account  for  the  suljphreiiic  abscess  drained  d^^ring  life,  although 
the  adhesions  in  the  upper  part  of  the  abdomen  were  the 
probable  result  of  this  collection  of  pus.  There  were  no  sym- 
ptoms during  life  suggesting  the  presence  of  renal  calculi ;  in 
fact,  these  and  the  resulting  hydronephrosis  were  quite  unex- 
pectedly found  at  the  autopsy. 

Case  3. — A  man  aged  56  years  was  admitted  into  the  General 
Hospital,  Birmingham,  on  Septembm*  23rd,  1901,  complaining  of 
severe  abdominal  pain,  of  increasing  difficulty  in  passing  his 
motions,  and  of  distension  of  tlie  abdomen.  Prior  to  these  sym- 
ptoms, which  were  of  gradual  onset  and  of  about  eight  montlis' 
duration,  the  patient  had  had  good  health.  On  admission  into  the 
hospital  ho  was  very  emaciated  and  very  weak.  The  abdomen 
was  greatly  distended  and  an  attempt  was  made  to  reliove  tlie 
distension  by  tapping,  but  only  about  20  oz.  of  almost  clear 
ascitic  fluid  was  obtained  T)y  syphonage,  and  the  distension 
remained  evident.  No  tumour  was  definitely  felt  by  ]ialpation, 
})\\i  per  rectum  2a\  obstruction  encircling  and  iilinost  occluding 
the  Ijowel  was  found.  No  ulcenilion  of  the  mucous  mcnibniiu' 
was  felt  in  the  i-ectum,  nor  any  gi-owtli  projecting  into  the  hinien. 
'I'lie  condition  suo-jrested  a  fil)rous  stricture.  AVhen  the  (luestion 
of  more   radical   treatnuMit    w;is   discussed    tlu-re   w;is   hesitation 
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as  to  -whether  the  patient  would  be  more  relieved  by  a  gastro- 
jejunostomy than  by  a  colotomy.  So  prominent  a  symptom 
was  epigastric  pain  immediately  after  taking  food  that  malignant 
disease  of  the  stomach  could  not  be  dismissed.  It  Avas  decided, 
however,  to  treat  the  rectal  obstruction  which  was  undoubtedly 
present,  rather  than  to  attempt  to  relieve  the  problematical 
condition  of  the  stomach.  The  subsequent  autopsy  revealed 
that  either  operation  alone  would  have  been  ineffectual. 
Colotomy  was  performed  ou  September  28th.  Ascitic  fluid 
escaped  freely  at  the  operation,  and  leaked  constantly  from 
the  wound  until  the  death  of  the  patient,  which  occurred  three 
weeks  later  from  gradual  exhaustion,  on  October  19th. 

Post-mortem  examination. — The  body  was  extremely  emaciated. 
There  was  no  jaundice,  no  oedema,  nor  any  external  glandular 
swellings.  There  was  a  colotomy  wound  in  the  left  iliac  region 
into  Avhich  the  sigmoid  flexure  opened.  On  opening  the  abdo- 
men about  three  pints  of  hemorrhagic  fluid  escaped.  The 
peritoneum  was  acutely  inflamed  and  covered  with  a  fibrinous 
exudation,  matting  the  coils  of  intestine  loosely  together  and 
peeling  easily  off  the  intensely  injected  surface  beneath. 
The  oesophagus  was  healthy.  The  stomach  w-as  small  and 
contracted  and  its  wall  greatly  thickened  throughout — the 
leather-bottle  stomach.  The  duodenum  and  jejunum  were  thin 
and  somewhat  dilated.  The  walls  of  the  ileum  were  thickened 
at  places.  The  cecum  was  very  small  and  contracted,  and  its 
walls  greatly  thickened,  closely  resembling  the  leather-bottle 
stomach  in  appearance.  The  colon  was  throughout  its  length 
contracted  and  thick-w^alled,  the  hepatic  and  splenic  flexures 
and  the  rectum  being  so  much  stenosed  that  they  would  hardly 
admit  the  little  finger.  There  was  no  ulceration  of  the  mucous 
membrane  of  any  portion  of  the  stomach  or  intestines.  The 
thickening  of  the  parts  mentioned  was  due  to  infiltration  of  the 
walls  of  the  gut  by  a  homogeneous-looking  growth  starting  at 
the  attachment  of  the  gastro-hepatic  omentum,  mesentery,  meso- 
caecum,  mesocolon,  and  mesorectum  to  the  various  viscera 
(stomach,  small  and  large  intestines),  and  spreading  into  the 
Avail  of  the  bowel  in  the  submucous  layer.  In  places  it  entirely 
encircled  the  bowel,  but  everywhere  was  obviously  thicker  and 
more  definite  at  the  attached  border  and  gradually  shaded  off 
to  the   opposite  free  border  of  the   bowel.     The   gut   was  not 
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iniiformly  affected  with  the  growth.  Along  the  small  iiitestme 
it  could  be  better  felt  than  seen  as  small  nodular  thickenings 
at  the  attached  border  of  the  bowel.  In  the  large  intestine  the 
thickenings  were  in  places  veiy  conspicuous,  and  gave  rise  to 
the  stenoses  of  the  hepatic  and  splenic  flexures  and  of  the 
rectum  mentioned  above. 

The  great  omentum  was  free  from  growth.  There  was  no 
infiltration  of  the  mesenteric  or  retroperitoneal  glands.  There 
were  no  metastases.     The  other  organs  were  healthy. 

The  accompanying  table  is  a  summary  of  the  important  features 
of  these  cases. 
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Microscojncal  characters. — In  all  the  cases  the  characters  of 
the  new  growth  were  identical  in  the  main,  only  differing-  in 
minor  details.  We  found  that  the  growth  was  a  glandular 
carcinoma  arising  in  the  deeper  layers  of  the  gastric  mucous 
membrane  and  undergoing  colloid  degeneration.  Our  conclu- 
sions Avere  based  on  the  study  of  sections  from  the  following 
parts  : — 

la  Case  I. — (1)  Stomach  wall,  T.  S.  (transverse  section) 
taken  at  the  junction  of  the  infiltrated  part  with  the  healthy 
part,  a  point  about  4  inches  from  the  pyloric  end. 

(2)  Ileum,  T.  S.  taken  at  junction  of  bowel  to  mesentery, 
including  the  mesenteric  attachment. 

(o)  Colon,  T.  S.  of  the  free  unattached  portion  of  the  wall 
away  from  the  mesocolon. 

(4)  The  metastasis  in  the  kidney. 

(5)  The  infiltrated  fundus  of  the  gall-bladder. 

In  Case  II.— {1)  Stomach,  T.  S.  of  the  thinnest  part  of  the 
infiltrated  wall. 

(2)  Ileum,  T.  S.  of  entire  intestine. 

(3)  Splenic  flexure,  T.  S.  of  entire  intestine. 

In  Case  III. —  (1)  Stomach,  T.  S.  of  thinnest  jiart  of 
infiltrated  wall. 

(2)  Ca?cuni,  T.  S.  of  free  surface. 

(3)  Rectum,  T.  S.  of  free  surface. 

In  all  these  sections  growth  of  identical  nature  and  distribu- 
tion was  found,  but  the  colloid  degeneration  was  variously 
advanced  in  the  different  cases',  and  of  varying  degr(H^  in  the 
different  parts  of  the  same  case.  In  all  the  distribution  of  tlie 
growth  was  identical.  It  formed  a  very  thick  continuous  laver 
occupying  the  submucosa,  and  another  less  thick  but  still  con- 
tinuous layer  occupying  the  subserosa,  and  these  two  layers  of 
growth  wore  united  to  one  another  by  strands  of  growth  of  vary- 
ing thickness,  splitting  up  tlie  muscular  layers  of  tlie  stomach 
nnd  intestines  into  bundles  of  iiiusculni'  fibres  of  varying  si/,(\  In 
th(^  sections  of  the  small  and  hirge  intestiiu's  of  these  cases  the 
nmscularis  mucosa'  and  the  mucous  niein])rane  bcvond  were  for 
the  most  |);irt  intiict  ;  occasionally,  liowcvei',  :i  ni;iss  of  gl;iiuliil;ii- 
carcinomii  was  found  occupying  the  (h'eper  parts  of  the  nuicous 
nieml)riine  iind  ])enetrating  tlirough  the  muscuhiris  nnicosa-  to 
Ix'couu'  coiit  nnious  wit  h  the    niiiin    mass   of    gi-owth    in    the    sub- 
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mucosa.  In  the  stomach  sections,  however,  while  the  growth 
had  the  above  general  distribution,  it  could  be  seen  to  arise  in 
the  deeper  layers  of  the  mucous  membrane  as  a  typical  glandular 
carcinoma,  to  penetrate  the  muscularis  mucosas  and  to  become 
continuous  with  the  main  mass  of  growth  in  the  submucosa, 
with  which  again  the  subserous  layer  of  growth  was  joined  by 
strands  of  growth  splitting  up  the  muscular  coat. 

As  we  have  said,  the  amount  of  colloid  degeneration  varied  in 
the  different  cases  and  in  the  different  parts  of  the  same  case. 
In  any  particular  section  the  degeneration  was  seen  to  become 
more  advanced  as  the  growth  was  traced  outwards  from  the 
mucous  membrane  to  the  serous  coat,  so  that  in  every  case  the 
o-rowth  occupying  the  subserosa  was  more  degenerated  than  the 
layer  of  growth  in  the  sub  mucosa  of  the  same  part.  Many  of  the 
sections  shoAved  the  different  stages  of  colloid  degeneration  in 
a  very  beautiful  manner.  Throughout  the  sections  the  cells  of 
the  growth  stained  but  faintly.  They  showed  great  inequality 
in  size,  and  there  was  a  general  tendency  to  increase  in  size  as 
one  passed  from  the  mucosa  to  the  serosa.  With  this  increase 
in  size  there  was  a  marked  tendency  to  vacuolation  and  granu- 
larity of  the  protoplasm  with  displacement  and  distortion  of  the 
nucleus,  till  in  the  serosa  large  spaces  filled  with  colloid 
material,  and  containing  only  the  debris  of  pre-existing  cells, 
wei-e  met  with.  This  degenerative  change,  which  we  believe 
is  of  a  colloid  nature,  was  only  appreciable  microscopically. 
There  was  nothing  in  the  macroscopical  appearance  of  the 
stomach  or  intestines  to  suggest  such  a  change.  Everywhere 
the  infiltrated  parts  of  the  stomach  and  intestines  were  of 
leathery  hardness,  and  we  anticipated  a  fibrous  infiltration  of 
the  parts  rather  than  the  carcinomatous  growth  which  we 
found.  In  fact,  when  the  iiost-morteyn  examinations  were 
first  made,  we  thought  we  had  the  condition  described  in 
Osier's  'Medicine'  (proliferative  peritonitis),  in  which  a  thicken- 
ing of  the  peritoiu'uni  is  found  associated  with  cirrhosis  of 
the  cajcum  and  ascending  colon,  or  of  the  stomach.  Some  of 
the  sections  in  which  the  degeneration  was  so  advanced  that 
practically  no  definite  epithelial  cell  elements  remained— the 
tissue  appearing  as  a  fibrous  meshwork,  enclosing  apparently 
empty  interspaces — helped  to  bear  out  the  o])inion  formed  on  a 
naked-eye    examination    only,    that    the    entire    })rocess    Avas    a 
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diffuse  fibrosis.  A  consideration  of  sections,  however,  from 
different  parts  and  the  evidence  they  afforded  of  different 
stages  of  the  same  degenerative  process  have  led  us  to  our  final 
conclusion  that  these  were  cases,  not  of  a  diffuse  fibrosis,  but  of 
a  diffuse  carcinomatosis  undergoing  colloid  degeneration.  This 
degeneration  was  most  marked  in  Case  2  and  least  marked  in 
Case  1. 

In  Case  2  the  degeneration  was  more  advanced  in  the  splenic 
flexure  than  in  the  ileum  and  more  advanced  in  the  ileum  than 
in  the  stomach.  In  Case  3  the  degeneration  had  an  exactly 
opposite  distribution,  being  more  advanced  in  the  stomach  than 
in  the  cfecum,  and  more  advanced  in  the  cajcum  than  in  the 
rectum;  while  in  Case  1,  in  the  stomach  the  degeneration  was 
onl}"  present  in  the  subserous  layer  of  growth,  while  in  the 
ileum  and  colon  the  submucosa  as  well  as  the  subserosa 
showed  marked  degeneration. 

We  have  referred  at  some  length  to  the  presence  of  the 
degeneration  in  these  growths,  because  it  so  masks  the  true 
(carcinomatous)  nature  of  the  growth  in  many  of  the  sections 
that  when  we  showed  specimens  of  these  cases  at  the  meeting 
of  the  Pathological  Society  of  London,  held  on  April  29th, 
1902,  we  were  altogether  in  doubt  as  to  the  exact  nature  of  the 
growth,  and  we  suggested  that  they  might  be  endotheliomata. 
A  more  careful  study  of  the  sections,  however,  has  brought  us 
now  to  the  conclusion  that  they  are  carcinomata  arising  in  the 
deeper  layers  of  the  gastric  and  intestinal  mucous  membranes 
undergoing  colloid  degeneration.  We  do  not  seem  to  have 
been  alone  in  describing  these  specimens  as  endotheliomata,  as 
the  X'entralblatt  fiir  Gynakologie'  shows.  On  page  1109  in 
No.  42  (October  18th,  1902)  we  read  the  following : 

"  Many  so-called  endotheliomata  of  the  intestines  are  only 
metastases  of,  for  example,  scirrhus  of  the  stomach." 

We  have  not  been  able  to  find  any  account  of  such  wide-spread 
carcinomatous  infiltration  of  the  stomach,  the  small  and  tlie  large 
intestine,  iu  the  literature  of  malignant  disease  of  the  intestinal 
tract,  and  so  we  have  reported  these  cases  in  some  detail. 

We  wisli  to  thank  tlie  staff'  of  the  General  Hospital,  i^irming- 
ham,  for  permission  to  {)ublisli  these  cases. 

November  lit  I,,  1902. 
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11.    Oh    biliary    cirrhosis   of  the    liver,    ivith    and    witlioiit 
cholelithiasis. 

By  F.  Paekes  Weber. 

A  GOOD  many  cases  of  yarious  forms  of  biliary  cirrliosis  liaye 
been  described  in  England,  either  separately  or  included  in 
papers  on  hepatic  cirrhosis  in  general,  but  without  doubt  the 
chief  part  of  the  literature  on  this  subject  is  French.  I  need 
only  instance  the  obseryations  of  Hanot,  Charcot,  Hayem,  and 
the  repeated  publications  by  Gilbert  and  his  pupils,  culminating- 
in  the  recent  collective  Avork  by  Lereboullet.^  In  England, 
apart  from  work  on  expei'imental  biliary  cii'rhosis  by  Wickham 
Legg,"  and  by  Vaughan  Harley  in  conjunction  with  W.  Barratt,^ 
the  most  important  contributions  are  probably  those  contained 
in  the  various  papers  on  diseases  of  the  liver  by  H.  D. 
Rolleston.^ 

My  definition  of  biliary  cirrhosis  is:  "Any  cirrhosis  of  the 
liver  originating  from  disease  of  the  biliary  ducts  or  obstruction 
to  the  outflow  of  bile."  As  I  shall  later  on  point  out,  I  believe 
that  individual  tendency,  or  "  tissue  proclivity,"  plays  a  part  in 
the  development  of  this  ciri-hosis,  as  it  does  in  the  development 
of  almost  all  pathological  changes.  Not  every  one  with  chronic 
disease  in  the  bile-ducts  develops  biliary  cirrhosis. 

In  deciding  what  cases  of  cirrhosis  of  the  liver  are  to  be 
regarded  as  biliary  cirrhosis,  too  much  importance  must  not  be 
attached  to  the  histological  findings.  The  apparent  increase 
of  biliary  canaliculi  may  be  very  well  marked  in  ordinary 
cirrhosis,  and  may  be  absent  in  biliary  cirrhosis,  whilst  in  biliary 
cirrhosis  the  unilobular  distribution  of  the  fibrotic  tissue  is  often 
not  nearly  so  typical  as  one  would  suppose  from  the  term  mono- 

1  '  Lc's  CiiThost'S  l)iliaires,'  Paris,  19U2. 

-  "On  tliL"  Chan<j^c's  in  the  Liver  which  follow  Ligatiire  of  the  Hile-diict," 
'  St.  Bart.'s  Hosp.  Reports,'  1873,  vol.  ix,  p.  161. 

•*  "  The  Experimental  Prodixction  of  Hepatic  Cirrhosis,"  'Journal  of  I'atlio- 
logy,'  li)Ol,  vol.  vii,  p.  203. 

■*  See  his  article  on  "  "Diseases  of  the  Liver  "  in  the  '  Encyclopa'dia  Medica,' 
vol.  vi ;  on  the  "  Etiolo<^y  of  Cirrhosis  of  the  Liver,"  in  the  '  Quarterly  Medical 
Journal,'  July,  1899;  and  on  "Cirrhosis  of  the  liivcr  in  Children,"  in  the 
'  Clinical  Journal,'  September  9th,  1890. 
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lobular  (better,  '^■' uni  lobular  "),  or  perilobular  (better,  "inter- 
lobular "  or  "  circumlobular  ")  cirrhosis  having"  been  occasionally 
used  as  a  synonym  of  biliary  cirrhosis.  In  this  respect  it  must 
be  remembered  that  Charcot  and  Grombault,^  who  originally 
introduced  the  term  "monolobular"  cirrhosis,  wrote:  "Toutefois, 
cette  reo'ularite  est  loin  de  s'observer  dans  tons  les  cas  et  sur 
tous  les  points."  Even  in  experimental  biliary  cirrhosis  in 
animals,  as  that  produced  by  Vaughan  Harley  and  Barratt,-  the 
distribution  of  the  anatomical  change  is  by  no  means  quite 
regular.  Professor  Vaughan  Harley  kindly  informs  me  that  at 
the  end  of  four  to  six  months,  when  the  cirrhosis  was  slight,  the 
distribution  was  tolerably  uniform,  but  that  in  the  later  cases, 
after  twelve  to  sixteen  months,  it  was  markedly  irregular.  In 
biliary  cirrhosis  in  the  human  subject,  I  believe  that  the  changes 
seen  by  the  microscope  in  the  liver  are  always  irregular  in  dis- 
tribution, excepting  in  cases  where  the  disease  is  just  connnenc- 
ing.  The  changes,  however,  are  probably  fairly  uniform,  and 
the  cell-infiltration  is  probably  confined  to  the  interlobular 
spaces  in  cases  also  of  ordinary  cirrhosis  at  the  commencement 
of  the  disease.  Moreover,  "  mixed  cases  "  may  occur — that  is, 
cases  in  which  the  hepatic  cirrhosis  is  partly  of  the  ordinary 
kind  {i.  e.  having  its  origin  in  connection  with  the  portal  blood- 
vessels), and  only  partly  biliary  {i.e.  having  its  origin  in  connec- 
tion with  the  minute  bile-vessels) ,  It  has  been  suggested  that  in 
late  stages  of  biliary  cirrhosis,^  owing  to  digestive  and  metabolic 
disturbance  set  up  by  the  hepatic  disease,  a  toxEemic  condition 
is  induced  in  which,  by  the  poisons  carried  with  the  blood-stream 
to  the  liver,  an  ordinary  multilobular  cirrhosis  is  added  to  the 
original  biliary  cirrhosis. 

I  need  scarcely  mention  that  both  biliary  cirrhosis  and  ordi- 
nary ciri^hosis  may  be  "hypertrophic"  or  "atrophic,"  though  the 
former  is  more  often  "hypertrophic"  than  the  latter,  and  is 
seldom  really  "  atrophic,"  if  the  latter  epithet  be  taken  to  imply 
that  the  weight  of  the  diseased  organ  is  actually  below  the 
normal  standard.  It  is  certainly  a  mistake  to  use  the  term 
"  hypertrophic  cirrhosis  "  as  synonymous  with  biliary  cirrhosis, 

'  "  Contribution  a  I'fitudo  iinatouuqixo  do  differontos  Formes  de  la  Cirrhose 
du  Foie,"  'Archives  de  Physioloyie,'  187(),  p.  469. 
'  Loc.  cit. 
■'  Vide  Kolleston,  '  Encyc.  Med.,'  loc.  cit. 
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or  even  to  use  the  term  "  liypertropliic  biliary  cirrhosis "  as 
synonymous  witli  biliary  cirrhosis,  as  is  still  not  rarely  done  in 
England  and  Germany.^  The  history  as  well  as  the  anatomical 
features  must  be  taken  into  consideration  in  deciding  which 
cases  are  to  be  termed  biliary  cirrhosis,  and  so  separated  off 
from  the  many  cases  of  ordinary  cirrhosis  due  to  alcohol,  etc. 

In  the  present  paper  on  biliary  cirrhosis  I  have  first  taken 
the  cases  associated  with  cholelithiasis/  and  then  the  cases  in 
which  no  evidence  of  cholelithiasis  or  previous  cholelithiasis 
could  be  detected.  The  illustrative  cases  alluded  to  are  partly 
from  English  and  partly  from  foreign  sources. 

Part  I. — Cases  of  Biliary  Cirrhosis  with  Cholelithiasis. 

Case  1. — Mrs.  J.  D — ,  aged  52  years,  suffered  more  or  less 
from  jaundice  during  the  last  seven  years  of  her  life.  At  one 
time  she  was  very  greatly  relieved  by  operative  treatment,  but 
it  is  very  doubtful  whether  at  any  time  the  jaundice  absolutely 
cleared  up,  for  the  pruritus  persisted  from  the  commencement 
of  her  illness  in  1895  to  her  death  in  1902. 

I  first  saw  her  in  December,  1895.  At  that  time  she  was 
deeply  jaundiced  and  emaciated.  The  jaundice  and  itching- 
had  already  lasted  several  months,  and  at  times  she  had  had 
pain  in  the  right  hypochondriac  region.  Considerable  uniform 
enlargement  of  the  liver  was  made  out,  but  the  gall-bladder 
could  not  be  felt.  There  was  a  teudency  to  diarrhoea,  as  there 
often  is,  both  in  cases  of  chronic  hepatic  and  of  chronic  renal 
disease.  Neither  at  this  time,  nor  at  any  time  subsequently, 
was  there  reason  to  suppose  that  alcohol  or  syphilis  ^  jilayed  a 

1  I  do  not,  of  course,  use  the  term  "  biliary  cirrhosis  "  to  include  all  cases  of 
non-alcoholic  and  non-syphilitic  cirrhosis,  even  when  they  occur  in  children. 
Non-alcoholic  cirrhosis  may  certainly  ))e  of  the  ordinary,  alcoholic,  typi". 

-  To  the  cases  of  biliary  cirrhosis  with  obstructive  cholelithiasis  sliould 
perhaps  be  added  a  few  cases  of  biliary  cii-rhosis  with  obstruction  in  the  lar^e 
ducts  from  tumours  and  causes  other  than  gall-stones,  such  as  have  been 
included  by  Dr.  W.  W.  Ford  in  his  ai-ticle  on  "  Obstructive  Biliary  Cirrhosis," 
'  American  Journ.  Med.  Science  '  (January,  1901,  p.  60).  P'or  the  term  "  obstruc- 
tive l)iliary  cirrhosis  "  I  would  substitutes  "  biliary  cirrhosis  from  obstruction  in 
the  lar^'cs  ducts,"  since  I  believe  that  even  the  cases  of  biliary  cirrliosis  without 
obstiiacti<jn  in  the  large  ducts  (Hanot's  disease)  are  to  some  extent  examples  of 
obstructive  biliary  cirrhosis,  the  obstruction  lieing  in  the  minute  ducts. 

=*  Unless,  indeed,  the  extreme  atheromatous  changes  finuid  in  tlie  aorta  at  tlie 
necropsy  cnuld  In-  taken  as  evidence  tliat  tlicrc  ]ia<l  hccn  sypliilis. 
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part  in  the  patient's  case.  Saline  treatment  was  tried  "with 
care,  ]3ut  no  improvement  followed.  The  case  seemed  possibly 
one  of  cholelithiasis,  and  I  thought  of  the  advisability  of  an 
operation.  Mr.  Lockwood  kindly  took  the  patient  into  the 
Great  Northern  Hospital,  and  I  have  to  thank  him  for  allowing 
me  to  be  present  at  the  operation,  and  for  information  as  to  the 
result.  At  the  operation,  which  Avas  performed  on  March  7th, 
1896,  about  twelve  months  from  the  commencement  of  the 
jaundice,  the  liver  was  found  to  be  enlarged ;  it  Avas  very  dark, 
and,  by  its  peculiar  crinkled  appearance  when  squeezed,  seemed 
to  have  already  undergone  some  fibrotic  change.  The  gall- 
bladder Avas  not  distended,  but  contained  se\^eral  faceted 
calculi,  some  of  AA'hich  Avere  rather  friable,  together  Avith  a  pale 
greenish  mucous  fluid.  Mr.  LockAvood  felt  something  hard  at 
the  head  of  the  pancreas,  Avhich  he  thought  AA-as  due  to  a 
calculus  in  the  common  bile-duct.  No  calculi  could  be  felt  in 
the  cystic  duct.  For  certain  important  reasons  connected  Avith 
the  state  of  the  patient,  Mr.  LockAvood  determined  only  to  do  a 
cholecystostomy  on  that  occasion.  At  first  no  bile  came  aAvay, 
Init  tAvo  or  three  Aveeks  after  the  operation  a  regular  floAv  of 
l)ile  from  the  fistula  Avas  established,  sometimes  green  in  colour, 
sometimes  broAAai,  and  the  jaundice  gradually  began  to  clear  up. 
The  biliary  fistula  Avas  alloAved  to  close  at  the  latter  end  of  1896, 
and  the  patient's  general  condition  appeared  A'ery  good.  So 
great,  indeed,  Avas  the  relief  afforded  that  the  patient  did  not 
come  for  a  second  operation,  Avhich  Mr.  LockAvood  had  proposed 
to  do  for  the  purpose  of  remoA'ing  the  calculus  from  the  common 
bile-duct.  It  seemed  even  uncertain  Avhether  this  calculus  Avas 
still  present.  HoAvever,  she  certainly  suffered  occasionally  from 
jaundice,  and  it  is  doubtful  Avhether  the  jaundice  ever  absolutely 
cleared  up.  She  ahvays  had  more  or  less  pruritus,  and 
xanthoma  appeared  in  the  latter  part  of  1896.  The  xanthoma 
Avas  first  noticed  in  the  eyelids,  but  afterwards  the  elboAvs  and 
neck  Avere  affected.  The  urine  and  faeces,  however,  Avere  said 
usually  to  haA^e  been  natural  in  colour.  She  was  able  to  con- 
tinue licr  Avork  (vA'ashing  clothes)  till  about  February,  1901, 
Avlu-n  the  skin  became  yclloAver  and  the  urine  darker. 

When  1  saAv  her  on  April  25th,  1901,  she  aa'us  moderately 
jaundiced,  and  juMii'itus  and  scratcliing  Avere  evidenced  by  a 
great  umnlter  of  scabs.      I>esides  the  yellowisli  tinge  of  icterus 
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there  was  a  certain  amount  of  dusky  pigmentation  of  the  skin, 
such  as  may  be  noticed  in  most  cases  of  very  chronic  jaundice  ; 
this  was  most  obvious  on  the  neck,  forearms,  and  abdomen.  On 
one  thigh  there  was  discoloration  from  a  bruise,  which  was 
said  to  have  arisen  without  any  known  traumatism.  There  were 
the  ordinary  raised  circumscribed  patches  of  xanthoma  at  the 
inner  parts  of  the  eyelids,  larger  raised  patches  about  the  elbows, 
and  a  few  small  spots  about  the  axilla.  On  each  side  of  the 
neck  there  was  a  dilfuse  area  of  xanthoma,  which  was  level  with 
the  rest  of  the  skiu  ;  these  patches  had  a  somewhat  vitiligo-like 
appearance  owing  to  the  fact  that  they  were  not  raised,  and 
that  the  skin  of  the  neck  around  them  was,  as  I  have  already 
mentioned,  somewhat  abnormally  pigmented.  Examination  of 
the  thoracic  organs  showed  nothing  abnormal.  Pulse  78, 
regular.  The  upper  border  of  the  hepatic  dulness  Avas  at  the 
fifth  rib  in  the  right  nipple  line  ;  the  hard  lower  edge  of  the 
liver  could  be  felt  on  the  right  close  to  the  anterior  superior 
iliac  spine ;  in  the  middle  line  it  Avas  a  little  above  the  umbilicus. 
The  spleen  was  likewise  much  enlarged;  the  lower  border  could 
be  felt  just  above  the  left  anterior  superior  iliac  spine,  and  the 
upper  margin  of  the  dulness  was  at  about  the  ninth  intercostal 
space  in  the  mid-axillary  line.  The  urine  was  of  specific 
gravity  I'OIO,  clear,  of  neutral  reajction,  containing  a  trace  of 
albumen,^  free  from  sugar,  and  giving  a  moderate  Gmelin^s 
reaction  for  bile  pigment.  In  May,  1901,  the  patient  seemed 
better  again,  and  rather  less  jaundiced. 

In  August,  1901,  her  case  was  diagnosed  at  one  of  the  large 
London  hospitals  as  a  case  of  malignant  disease  of  the  liver, 
probably    commencing  in   the  gall-bladder  in  connection  with 

1  It  is  pt'rhaps  only  in  the  most  extreme  degrees  of  jaundice  with  chronic 
obstruction  in  the  connnon  bile-chict  that  the  iirine  gives  the  very  marked 
reaction  for  a  luucinoid  substance  or  nucleo-alb^inien,  to  which  I  alluded  in 
'  Trans.  Path.  Soc.  London,'  1900,  vol.  li,  p.  17(5,  and  which  is  probably  of  bad 
prognostic  significance.  On  the  other  hand,  in  all  or  nearly  all  cases  of  jaixndice 
with  complete  obstruction  to  the  escape  of  bile  (even  when  of  relatively  short 
duration),  casts  can  be  found  in  the  urine,  if  carefully  searched  for,  though 
albumen  be  absent.  These  casts  may  contain  pigment  graniiles  and  pigmented 
cells,  but  have  no  sjiecial  prognostic  significance.  Nothnagel  ('Deut.  Arch, 
fiir  klin.  Medicin,'  1874,  vol.  .xii,  p.  32G)  thought  that  in  every  marked  case  of 
jaiuidice,  whatever  the  cause  of  the  jaundice  may  be,  casts  appear  in  tlie  iirine. 
(Jf.  Dr.  r.  S.  Wallerstein,  "  Ueber  reine  Cylindrurie  bei  kiinstlich  erzeugter 
Gallcnstamiiig,"  '  Berliner  klin.  \\'(.eh<'n.sclirift,'  1902,  No.  1  !■,  p.  MO. 
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cliolelitliiasis.  But  the  patient  was  able  to  go  on  with  her  work. 
At  the  end  of  March,  1902,  however,  the  jaundice  deepened 
again,  and  when  I  saw  her  in  April,  1902,  her  condition  seemed 
much  the  same  as  in  April  of  the  previous  year,  except  that  the 
jaundice  was  probably  more  marked.  There  was  a  systolic 
murmur  over  the  pulmonary  area  of  the  heart.  The  patient 
was  admitted  to  the  German  Hospital  in  July,  1902,  when  she 
seemed  very  cachectic,  but  had  a  fair  appetite.  The  xanthoma 
had  probably  not  diminished,  as  it  has  been  said  to  in  some 
cases  of  chronic  hepatic  disease,  but  it  had,  I  think,  become  less 
marked,  owing  to  general  pigmentary  and  degenerative  changes 
in  the  skin.  In  July  some  dulness  was  noted  at  the  base  of  the 
right  lung,  and  in  the  latter  part  of  the  month  there  Avas  a  little 
cough  and  bloody  sputum,  but  on  the  whole  the  general  con- 
dition seemed  again  to  improve  a  little.  On  the  morning  of 
August  14th,  however,  the  temperature,  which  since  patient's 
admission  had  never  been  elevated,  rose  suddenly  to  102°  F. 
Pulse  100.  Slight  dyspnoea.  There  was  dulness  at  the  back 
of  the  right  lung,  which  an  exploratory  puncture  showed  to  be 
due  to  a  very  bile-stained  serous  effusion  in  the  pleural  cavity. 
The  left  leg  above  the  ankle  was  reddish,  somewhat  swollen,  and 
tender.  A  painful  swelling  about  the  ankle  had  been  first 
noted  on  the  previous  day  (^ugust  loth).  On  August  16th  the 
left  leg  up  to  the  knee  was  bluish,  and  gangrene  seemed  to  be 
threatening.  Fever  continued.  Death  occurred  on  August 
17th,  1902. 

Necwpsy. — The  heart  weighed  12  oz.,  and  showed  slight 
hypertrophy  of  the  left  ventricle,  but  no  valvular  disease. 
The  Avhole  of  the  aorta  and  both  common  iliac  arteries  were 
extremely  atheromatous,  and  this  probably  explained  the 
threatened  gangrene  of  one  limb  before  death.  The  right 
pleural  cavity  contained  bile-stained  serous  fluid.  In  one  of  the 
lungs  there  was  what  seemed  to  be  a  not  quite  recent  infarction. 
The    kidneys    together    weighed    14  oz. ;  ^  they    seemed   fairly 

'  Thus  the  weight  of  the  kidneys  was  somewhat  above  the  average.  I  believe 
that  in  most  cases  of  chi-onic  hepatic  disease  the  kidneys,  if  not  independently 
diseased,  are  above  the  average  in  weight ;  and,  conversely,  in  most  cases  of 
dironic  renal  disease  the  liver,  if  not  independently  diseased,  is  above  the 
average  in  weight.  The  explanation  is  probably  that  in  the  former  class  of 
cases  extra  excretory  work  is  thrown  on  the  kidneys,  and  in  the  latter  class 
extra  wnrk  is  thrown  on  tlic  livci-.     In  cases  of  chronic  jaundice  the  continual 
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healthy,  and  the  capsules  stripped  readily.  The  pancreas,  macro- 
scopically  and  microscopically,  appeared  normal.  The  spleen 
was  large  and  rather  soft,  as  it  generally  is  in  old  cases  of 
biliary  cirrhosis;  it  weighed  36  oz.  The  capsule  was  a  little 
thickened  in  places  from  old  perisplenitis.  From  microscopic 
examination  it  appeared  that  the  increase  in  size  of  the  organ 
was  due  to  engorgement  with  blood  and  to  a  simple  hyperplasia 
of  the  pulp ;  there  was,  however,  a  slight  relative  increase  in 
the  amount  of  fibrous  tissue,  especially  about  the  Malpighian 
corpuscles. 

The  liver  (weight  about  76  oz.)  Avas  enlarged,  greenish  yellow 
on  section,  and  much  cirrhosed.  The  surface  was  somewhat 
granular,  with  a  few  soft  knobs, ^  but  not  nearly  sufficiently 
puckered  up  to  have  a  "hobnail"  appearance.  There  was  no 
malignant  disease.  There  was  dense  scar  tissue  at  the  site  of 
the  old  cholecystostomy  wound.  The  gall-bladder  was  con- 
tracted, containing  a  little  pale  mucus.  The  lumen  of  the  cystic 
duct  was  obliterated.  Bile  was  seen  oozing  out  of  the  papilla  in 
the  duodenum.  The  hepatic  and  common  bile-ducts  were  both 
considerably  dilated^  and  freely  movable  in  the  cavity  formed 
by  their  dilated  channels  a  solitary  black  kidney-shaped  gall- 
stone was  found,  together  with  bile  and  a  few  sandy  particles. 
The  gall-stone  measured  12  x  9  x  5  mm.,  and  its  surface, 
though  not  polished,  was  not  veiy  rough.  This  stone  had 
probably,  I  think,  been  in  the  choledochus  since  the  commence- 
ment of  the  illness.  Microscopically  the  liver  presented  the 
appearances  of  irreg'ular  multilobular  cirrhosis,  though  possibly 

excretion  of  bile  miist  throw  extra  work  on  the  kidneys,  and,  I  believe,  the 
kidneys  of  persons  with  chronic  jaundice  from  any  canse  become  both  "  function- 
ally," if  I  may  say  so,  and  organically  hypertrophied.  Recently  I  gave  one 
decigramme  of  methylene  blue  to  two  patients  with  very  chronic  jaimdice,  and 
found  that  their  urines  became  free  from  the  blue  colouring  matter  sooner 
than  did  the  urines  of  healtliy  persons  who  took  a  similar  dose  for  purposes  of 
control  at  the  same  hour.  The  methylene  blue  was  apparently  excreted  at  a 
quicker  rate  by  the  patients,  especially  one  of  them,  with  chronic  jaimdicc  tlian 
by  healthy  persons.  I  am  not  s\ire  whether  this  oliservatiou  eorresponils  to 
what  has  been  fo\ind  by  others;  and  the  metliylenc-Vilue  test  is,  it  must  !>(' 
admitted,  for  many  reasons  unsatisfactory. 

1  Some  of  these  little  knobs  were  probal)ly  of  tlie  nature  of  regenerative 
hyperplasia  or  adenomata.  Cf.  H.  Eraser's  paper  on  "  Multiph;  Adenomata  in 
Cirrliosis  of  the  Liver"  (' Virchow's  Arch.,'  1901,  vol.  clxv,  p.  540),  giving 
references  to  other  liti'ratui-c  on  the  suliject.     See  also  later  foot-note. 
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the  distribution  of  the  fibroid  tissue  was  more  uniform,  and  in 
some  parts  more  approaching-  a  true  unilobular  arrangement 
than  in  cases  of  ordinary  cirrhosis.  In  other  Avords,  the  fibroid 
meshwork  was  finer  and  more  regular  than  is  usual  in  ordinary 
cirrhosis.  But  this  was  more  obvious  by  naked-eye  examination 
of  the  cut  surface  of  the  organ  than  by  microscopical  examina- 
tion. The  liver-cells  over  large  portions  of  the  sections  were 
badly  preserved,  and  their  nuclei  did  not  stain  well.  The  fibroid 
tissue,  which  looked  swollen  up,  showed  in  parts  a  good  deal  of 
recent  small-cell  infiltration.  There  was  no  obvious  increase  of 
bile  canaliculi ;  on  the  contrary,  it  seemed  as  if  many  of  the 
little    ducts    had    been    oblitei-ated;    typical    duct-epithelium 


Fig.  9. 


A  section  of  the  liver  from  Case  1,  showing  the  macroscopic  appearance. 


seemed  to  be  almost  absent;  but  these  appearances  may  have 
been  partly  of  post-mortem  origin,  or  due  to  imperfect  staining.^ 
The  liver-cells  contained  fine  pigment  granules,  and  apparently 
less  fat  than  the  cells  in  most  cases  of  ordinary  cirrhosis.  There 
was  likewise  pigment  to  be  seen  here  and  thei-e  in  the  bands  of 
scar  tissue.  ('Iiiiu])s  of  Ijacteria,  deeply  stained  by  Gramas 
method,  probably  a  rapid  cadaveric  growth,  Avere  seen  scattered 
about  in  the   sections.     I   have   to   thank  Mr.   S.   G.    Shattock 

'  Yet  these  appearimccs  may  have  some  significance,  as  they  are  confirmed  l)y 
what  was  found  in  my  pi-evioiis  case  (Case  No.  2),  and  in  some  other  cases  (vide 
Cases  Nos.  6  and  8).  Increase  of  bile  canaliciUi  is  probably  a  more  constant 
phenomenon  in  cases  of  Hanot's  disease  (see  later)  than  in  l>iliary  cirrhosis 
with  cholclitliiasis. 
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Ill 


for  helping  me    in    the    microscopic    examination   of    the    sec- 
tions. 

Case  2. — This  case  occnrred  several  years  ago.^  The  patient, 
Mrs.  M.  L — ,  aged  55,  snifered  more  or  less  from  jaundice  during 
the  last  four  years  of  her  life.  There  was  no  history  of  pre- 
vious attacks  of  jaundice,  nor  of  syphilis,  nor  of  alcoholism  (?). 
A  friend  connected  the  onset  of  the  illness  with  troubles  follow- 
ing her  husband's  death.  She  had  had  no  definite  biliary  colic, 
but  had  had  pain  in  the  left  side.  There  were  occasional  exa- 
cerbations characteristic  of  the  chronic  jaundice  associated  with 

Fig.  10. 


/ 


Showiiio-  the  inicroscoinc  appearances  described  in  the  liver  of  Case  2. 

(x  r,o.) 

cholelithiasis.  When  I  saw  her  first  in  November,  1894,  the 
jaundice  was  deep;  there  Avas  ordinary  raised  xanthoma  of  the 
eyelids,  and  on  each  side  of  the  nock  there  was  a  diffuse  area  of 
xanthoma  which,  as  in  Case  No.  1,  was  level  with  the  surround- 
ing skin  of  the  part.  Pruritus  was  troul)lesome.  TluHivci-  was 
hard  and  uniforndy  much  enlarged,  and  there  Avas  no  ascite.^. 
In  November,  1M95,  the  ])atient  was  readmitted  in  a  condition 
of  general  Aveakness  and  prostration.  The  skin  a])pe;irtMl 
darker,    as    if   more  ])ignient    liiid   been   dejxisited    in   it.        'I'lic 

'  I  t^-avc  an  account  of  it  in  '  Ihit.  Med.  .Iniirn.,'  April  l'.')th,  ls!l(). 
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pruritus  had  almost  ceased.  Some  ascites  could  be  made  out, 
but  there  Avas  no  dilatation  of  veins  over  the  front  of  the  abdo- 
men. The  faeces  Avere  colourless,  often  loose,  and  accompanied 
by  a  little  blood.  The  urine  contained  much  bile  pigment. 
There  was  great  oedema  of  the  lower  extremities  towards  the 
end.  The  temperature  never  reached  100°  F.  Coma  gradually 
supervened  before  the  patient's  death  (December  24tli,  1895). 

At  the  necrop.s-ij  the  liver  weighed  54  oz. ;  its  substance  was 
tough,  its  surface  granular,  and  its  colour  greenish.  The  gall- 
bladder was  rather  dilated  and  hypertrophied,  and  contained  a 
thin,  faintly  greenish  fluid;  the  cystic  and  hepatic  ducts  were 
pervious.  The  common  bile-duct  Avas  dilated,  and  near  its 
orifice,  in  the  diverticulum  of  Vater,  Avere  tAA^o  black  gall-stones, 
the  larg-er  one  liavins;  the  size  of  a  small  cherrv-stone.  Fluid 
could,  hoAvever,  be  squeezed  out  by  the  bile-passages  into  the 
duodenum.  This  case  resembles  No.  1  in  many  respects,  but 
especially  in  the  small  size  of  the  gall-stones,  which  at  the  time 
of  death  Avere  insufficient,  unless  by  a  ball-valve  action,  to  cause 
complete  obstruction  to  the  outfloAv  of  bile.  The  microscopic 
preparations  of  the  liver,  AA'hich  I  still  possess,  so  resemble 
those  from  Case  No.  1  that  I  need  not  repeat  what  I  said  under 
that  heading.  The  spleen  likewise,  as  in  Case  No.  1,  Avas 
uniformly  enlarged  and  rather  soft ;  it  Aveighed  20  oz. 

Case  3. — The  foUoAA-ing  case  has  been  described  by  Dr.  C.  M. 
ChadAvick  :  ^ — The  patient  Avas  a  AA'oman,  aged  36  years^  Avho 
died  after  copious  hfematemesis,  having  for  nearl}"  six  j^ears  had 
jaundice.  The  liver  seems  to  have  diminished,  as  possibly  it  did 
likeAvise  in  Case  No.  2,  during  the  latter  part  of  the  disease. 
The  xanthoma  Avhich  Avas  present  is  stated  to  have  disappeared 
before  the  patient's  death.  The  oiecropsy  shoAved  general 
matting  together  of  all  the  abdominal  contents  by  old  peritonitis 
and  obstruction  to  the  passage  of  bile  by  an  egg-shaped  gall- 
stone Aveighing  4  grammes  Avhen  dry.  The  spleen  Aveighed  21  oz., 
but  is  supposed  to  have  been  still  larger  before  the  final  haema- 
temesis.  The  liver  Avas  much  cirrhosed,  had  a  granular  surface, 
as  Dr.  Chadwick  informed  me,  and  Avas  of  a  decidedly  green 
colour.     Through    Dr.    ClmdAAMck's   kindness   I  had  the  oppor- 

1  '  P>rit.  M.'d.  .Jouni.,'  lS<)o,  vol.  i,  p.  1143. 


WITH  AND  WITHOUT  CHOLELITHIASIS.  113 

tunity  of  examining  sections  of  the  liver ;    tliey  resembled  the 
preparations  from  Xo.  1  and  Xo.  2. 

Case  4. — Dr.  Humbert  Molliere's  case  ^  was  doubtless  another 
example  of  the  same  kind,  only  that  in  his  patient,  a  woman  aged 
70  years,  with  jaundice  of  over  two  years'  duration,  a  large 
calculus  seems  to  have  corn2)IeteIij  blocked  the  lower  part  of  the 
common  bile-duct.  The  liver  was  hard,  enlarged,  and  of  a 
greenish  colour.  The  bile-ducts  were  hypertrophied  and 
dilated,  and  contained  a  blackish  powdery  material. 

Case  5. — S.  J.  Sharkey  "  describes  the  case  of  a  3'oung  man 
aged  20  years,  with  jaundice  and  biliary  cirrhosis,  who  died 
after  an  operation.  There  were  gall-stones  in  the  gall-bladder, 
but  none  were  found  in  the  common  bile-duct.  Dr.  Sharkey 
thinks  the  cirrhosis  in  this  case  was  an  example  of  Hanot's 
disease,  and  not  due  to  cholelithiasis.  It  must  be  noted,  how- 
ever, that  the  examination  after  death  was  limited  to  what 
could  be  discovered  through  the  laparotomy  wound.  The 
patient's  mother  had  apparently  at  one  time  suffered  from 
cholelithiasis. 

Case  6. — The  case  of  Gilbert  and  Fournier."  A  woman  of 
healthy  antecedents,  at  the  age  of  25  years  commenced  to  suffer 
from  recurrent  attacks  of  biliary  colic  with  fever.  Jaundice, 
sometimes  more,  sometimes  less,  persisted  from  the  time  of  the 
second  attack  until  her  death.  On  examination  three  years 
after  the  commencement  of  the  illness,  there  was  deep  jaundice, 
pruritus,  and  xanthoma.  The  liver  was  enlarged  and  hard,  its 
surface  was  smooth,  and  it  was  tender  to  palpation.  The  lower 
edge  of  the  spleen  could  be  felt  five  finger-breadths  below  the 
costal  margin.  No  ascites.  I'here  was  diarrhoea,  and  the  f feces 
Avere  sometimes  coloured,  sometimes  not,  according  to  the  degree 
of  the  jaundice.  Appetite  good.  Puncture  of  the  liver  enabled 
the  presence  of  13.  coll  to  be  recognised  in  that  organ.  Ko  gall- 
stones were  detected  l)y  an  exploratory  operation.  The  general 
condition  improved,  but  three  months  later  the  patient  suffered 

'  '  Lyon  Mt'diciil,'  vol.  xviii,  p.  198. 

-  '  St.  Thomas's  Hospital  Reports,'  New  Series,  vol.  xviii,  p.  24."). 
•'  '  Coiuptes  Rendiis  do  la   Soc.  do  Biologie,'  Paris,  July  10th,  1S<»7,  p.  (iid'. 
Quoted  hy  Lerehoullet,  loc.  eit. 
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from  liEematemesis,  epistaxis,  liffiiuaturia^  and  hyperpja-exia,  and 
slie  sank  rapidly.  At  the  necro'psy  tlie  extra-liepatic  l)ile-ducts 
were  a  little  dilated,  and  a  calculus  was  found  in  the  chole- 
dochus  which  did  not  completely  obstruct  the  channel.  The 
hepatic  cirrhosis  was  of  somewhat  irregular  multilobular  dis- 
tribution. There  were  no  newly  formed  biliary  canaliculi,  and 
a  good  many  of  the  original  canaliculi  had  apparently  been 
obliterated. 

Case  7. — The  following  case  was  described  by  T.  Legry  :  ^ — 
The  patient,  a  woman  aged  57  years,  in  the  clinic  of  Professor 
Cornil,  at  Paris,  had  had  jaundice  for  twenty  years.  There  was 
no  evidence  of  alcoholism.  The  jaundice  commenced  after  her 
sixth  pregnancy,  and  its  onset  was  accompanied  by  pains,  not 
very  severe,  in  the  right  hypochondriac  and  epigastric  regions. 
Some  months  later  on  the  pains  were  worse,  but  were  never 
accompanied  by  vomiting.  In  spite  of  the  chronic  jaundice  her' 
general  condition  had  remained  fairly  good  until  a  year  before 
admission  to  the  hospital,  Avlien  she  became  weaker.  Six  months 
before  admission  her  legs  and  belly  began  to  swell.  On 
admission  there  was  ascites.  The  freces  were  normally  coloured. 
The  urine  was  free  from  albumeii  and  sugar.  After  para- 
centesis and  removal  of  nine  litres  of  ascitic  fluid,  the  liver 
could  be  felt  hard,  evenly  enlarged,  and  reaching  two  inches 
below  the  costal  margin.  The  loss  of  strength  increased 
rapidly,  and  the  patient  died  about  two  weeks  after  admission. 
At  the  necroj^sy  the  heart  was  found  flabby,  and  seemed  to  have 
undergone  a  certain  amount  of  fatty  degeneration.  There  was 
hypostatic  congestion  of  the  lungs,  and  ecchymoses  of  the 
mucous  membranes  of  the  stomach,  duodenum,  and  uterus,  and 
of  the  pelvis  of  the  kidneys.  The  spleen  was  enlarged, 
measuring  8  x  4^  x  2^  inches,  and  there  Avas  some  peri- 
splenitis. The  liver  was  enlarged,  cirrhosed,  and  its  surface 
granular.  On  cutting  into  the  organ  the  intra-hepatic  bile- 
ducts  were  seen  to  be  dilated,  and  some  of  them  were  blocked 
by  concretions.  The  common  bile-duct  contained  calculi,  which 
probably  did  not  completely  obstruct  it.  The  gall-bladder  was 
somewhat  contracted.     There  were  enlarged  lymphatic  glands 

'  '  liullctiiis  (Ic  la  S()L-i('t('  Anatomiquo,'  Paris,  May  81st,  1899,  jx  -iOo.     Quoted 
by  Lcrchoulldt,  loc.  cit. 
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at  the  hilum  of  the  liver^  and  elsewhere  in  the  abdomen  and 
thorax.  Microscopic  examination  of  the  liver  showed  great 
fibrosis,  the  distribution  of  the  fibroid  tissue  being  in  the  main 
unilobular. 

Case  8. — E.  Tison's  case.^  The  patient  was  a  woman  aged  39 
years.  Her  illness  had  commenced  with  hepatic  colic  and 
jaundice  five  years  previously.  The  jaundice  had  persisted 
from  that  time.  She  had  had  occasional  attacks  of  hepatic 
pain,  but  had  l^een  able  to  continue  her  work  to  within  a  year 
of  her  death.  Seven  months  before  death  she  had  severe 
attacks  of  hepatic  pain,  hasmatemesis,  and  melasna.  The 
jaundice  deepened.  On  admission  to  the  hospital  she  was  feeble 
and  emaciated  and  intensely  jaundiced.  Xanthoma  was  noted 
at  the  inner  angles  of  the  eyelids.  There  was  oedema  of  the 
lower  extremities  and  slight  ascites.  The  subcutaneous  veins  of 
the  abdomen  were  not  dilated.  The  liver  was  felt  hard,  and 
reached  about  five  finger-breadths  below  the  costal  margin. 
The  spleen  was  enlarged  and  tender  to  pressure.  The  fteces 
were  yellowish,  never  quite  devoid  of  colour.  The  bilious  urine 
contained  no  albumen.  The  patient  was  feverish  and  dyspnoeic, 
and  died  four  days  after  admission.  At  the  necropsy  the  liver 
(weight  67^  oz.)  was  enlarged  and  hard;  its  surface  was  uneven 
and  greyish,  but  the  colour  on  cutting  into  it  was  3'ellowish 
green.  The  common  l)ile-duct,  the  hepatic  duct,  and  the  gall- 
bladder were  dilated  and  full  of  calculi.  Some  of  the  intra- 
hepatic bile-ducts  contained  biliary  sand  and  calculi.  The 
spleen  was  enlarged  and  soft.  The  lymphatic  glands  at  the 
hilum  of  the  liver  were  enlarged  and  pigmented.  '^Fhe  heart 
was  flaljljy,  and  the  lungs  were  emphysematous  with  hypostatic 
congestion.  Microscopic  examination  of  the  liver  showed  that 
the  cirrhosis  was  irregular  in  distribution.  Some  of  the  hepatic 
cells  took  on  the  stain  badly.  1'ison  thought  there  were  no 
lU'wl}'  formed  biliary  cmialiculi. 

Cask  0. — Kabe's  case."     The  patient  was  a  man  aged  73  years, 

wlio    died     with    the     symptoms    of    atro]')hic     cirrhosis.       He 

'  '  Bulletins   de    la    Socii-ti'    Aniitdiiiitjut','    Paris,    NuvciiiIrt,    ISSN,    \k   iMi'.). 
(.^iiDtc'd  l)y  LcrcOioullot,  loc.  cit. 
'^  Tbi<l.,  Fcl)niiiry,  lSi)S,  p.  17o. 
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never  had  jaundice.  There  was  ascites.  Evidence  of  chronic 
alcoholism  Avas  forthcoming.  At  the  necrojDsy  a  calculus  was 
found  in  the  ampulla  of  Vater,  and  there  w^as  pylephlebitis 
obliterans.  The  distribution  of  the  hepatic  cirrhosis  was  chieHy 
multilobular^  but  to  a  lesser  degree  also  unilobular.  The  man 
seems  therefore  to  have  had  ordinary  cirrhosis  connected  with 
his  alcoholism,  and  a  certain  amount  of  biliary  cirrhosis  con- 
nected with  his  cholelithiasis. 

Case  10. — A.  Krokiewicz's  case.^  The  patient  was  a  man 
aged  57  years,  with  jaundice,  large  liver,  and  large  spleen.  The 
illness  was  supposed  to  be  of  one  year's  duration.  He  died 
about  five  weeks  after  admission  to  the  hospital.  The  necropsy 
showed  dilatation  of  the  common,  hepatic,  and  cystic  bile-ducts, 
and  the  presence  of  gall-stones  in  the  gall-bladder.  The  orifice 
of  the  cominon  bile-duct  was  stenosed  by  incipient  carcinoma. 
The  liver  was  enlarged,  hard,  and  its  parenchyma  was  of  a 
greenish-brown  colour.  Microscopically  the  distribution  of  the 
cirrhosis  was  irregular.  This  case  can  only  be  included  here 
on  the  supposition  that  cholelithiasis  preceded  the  carcinomatous 
stenosis  of  the  common  bile-duct. 

Case  11. — A  case  described  by  W.  W.  Ford.~  The  patient 
was  a  woman  aged  28  years,  with  jaundice  of  three  j^ears' 
duration.  She  had  ascites  and  oedema  of  the  lower  extremities, 
and  the  superficial  abdominal  veins  were  dilated.  Coma  and 
death  occurred  about  a  month  after  admission  to  the  hospital. 
At  the  necropsy  the  liver  was  found  greatly  enlarged,  of  tough 
consistence,  and  with  granular  surface  ;  by  microscopic  examina- 
tion it  is  said  to  have  shown  interlobular  and  intra-lobular  cir- 
rhosis, with  increase  of  biliary  canaliculi.  The  hepatic  duct 
was  slightly  dilated,  and  contained  a  loose  calculus  pressing  on 
the  cystic  duct  at  its  orifice  ;  the  cystic  duct  was  obliterated 
and  the  gall-bladder  thickened. 

Case  12. — A  case  also  described  by  Dr.  Ford.^  The  ])atient 
was  a  man  aged  53  years,  admitted  to  the  hos]utal  with 
jjiundice,  ]n-uritns,  and  enlarged  liver.     His  symptoms   (attacks 

'  '  Wient'i-  klin.  Wochenschrift,'  1S9S,  No.  13,  p.  820. 
'■^  Loc.  cit.,  p.  OS. 
•^  Loc.  fit.,  p.  7(). 
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of  epigastric  pain  and  vomiting)  were  of  ovei'  two  years'  dura- 
tion. He  died  from  haemorrhage  after  the  operation  of  chole- 
cystoduodenostomy^  shortly  after  admission.  No  calculus  was 
found  at  the  operation  or  at  the  necropsy,  but  some  ulceration 
near  the  orifice  of  the  common  bile-duct  pointed  to  the  recent 
passage  of  a  calculus.  The  common,  hepatic,  and  cystic  bile- 
ducts  were  greatly  dilated.  Microscopic  examination  of  the 
liver,  which  was  enlarged,  firm,  and  granular,  showed  an  early 
stage  of  interlobular  cirrhosis,  with  dilatation  of  the  biliary 
ducts  and  deposit  of  bile  pigment  in  many  of  the  hepatic  cells. 

Cases  of  jaundice  of  two  to  seven  years'  duration,  or  still  more 
chronic,  are  to  be  found  scattered  about  in  the  literature  of  the 
subject.  Many  of  these  almost  certainly  belong  to  the  class  of 
chronic  cholelithiasis  with  biliary  cirrhosis,  and  yet  will  not 
serve  as  illustrations,  either  because  no  post-mortem  examination 
was  recorded,^  or  because  the  description  of  the  liver  was 
omitted,  or  because  fatal  ulceration  or  fatal  suppurative  cholan- 
gitis supervened  and  obscured  the  original  pathological  ana- 
tomical features.  Doubtless  many  other  cases  have  remained 
unpublished;  to  one  interesting  unpublished  case  I  shall  after- 
wards (by  permission)  allude. 

Changes  fotind  in  hiliarij  cirrhosis  with  cholelithiasis. — The 
cases  of  which  I  have  given  abstracts  serve  to  illustrate  the 
anatomical  changes  in  biliary  cirrhosis  with  cholelithiasis.  The 
enlargement  of  the  liver  is  fairly  uniform,  and  though  the 
surface  of  the  organ  may  present  a  granular  or  slightly 
puckered  appearance    from    contraction    of   the  newly  formed 

'  For  instance,  the  case  i-eported  by  W.  T.  Mills  ('  Brit.  Med.  .Journ.,'  July 
6th,  1901),  in  which  a  patient  known  to  have  passed  gall-stones  developed  a 
large,  hard  liver  without  ascites,  and  died  about  four  and  a  half  years  after  the 
attack  of  cholelithiasis.  One  cannot  lielj)  thinking  that  certain  very  chronic 
cases  of  jaundice  and  cholelithiasis  must  have  had  likewise  some  degree  of 
biliary  cirrhosis,  although  recovery  from  the  jaundice  was  recorded.  For 
instance,  there  is  Van  Swieten's  case  of  a  woman,  sixty  years  of  age,  who  had 
jaixndice  for  twelve  years,  firstly  at  intervals,  but  during  the  last  year  con- 
tinuously ;  she  got  rid  of  her  jaundice  after  nuxch  discharge  of  sandy  material 
with  the  fajces  ('Commentaries  of  Van  Swieten,'  English  translation,  1765,  vol. 
ix,  p.  270).  Then  there  is  Murchison's  case  of  a  woman,  about  forty  years  old, 
who  recovered  from  her  symi)toms  after  more  or  less  persistent  jaundice  from 
gall-stones  during  nearly  six  years  (Murchison's  '  Clinical  Lectures  on  Diseases 
of  the  Liver,'  tliird  cditidii,  p.  H7). 
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connective  tissue,  and  may  have  a  few  projecting  nodules 
(possibly  representing  an  attempt  at  compensatory  hyperplasia^ 
of  the  glandular  tissue), it  has  little  or  none  of  the  coarse  "hob- 
nail "  irregularity  often  seen  in  ordinary  cirrhosis.  The  liver 
is  generally,  but  not  always,  much  enlarged,  and  its  colour  is 
g'reenish,  owing  probably  to  the  long  duration  of  the  jaundice. 
The  distribution  of  the  newly  formed  connective  tissue,  except- 
ing perhaps  at  a  few  spots  here  and  there,  is  not  strictly  "uni- 
lobular."  All  that  can  be  said  is  that  it  is  more  uniform  and 
more  inclined  to  be  unilobular  than  in  cases  of  ordinary  cir- 
rhosis. This  finer  distribution  in  the  ciri'hotic  process  is  better 
seen  by  naked-eye  examination  of  a  freshly  cut  surface  than  by 
studying  microscopic  preparations.  The  hepatic  parenchyma 
apparently  contains  less  fat  than  that  from  a  case  of  ordinary 
cirrhosis.  I  have  seen  nothing  to  make  me  believe  that  any 
changes  occur  in  the  bile-ducts  analogous  to  xanthoma  of  the 
skin.-  The  associated  enlargement  of  the  spleen  is  generally 
greater  than  in  cases  of  ordinary  cirrhosis. 

The  cause  of  the  cirrhosis. — I  now  believe  that  the  cause  of 
the  cirrhosis  in  these  cases  is  twofold — partly  an  obstruction 
to  the  outflow  of  bile  from  the  liver,  and  partly  a  chronic 
inflammation  of  the  bile-ducts. 

The  experimental  evidence  in  favour  of  obstruction  to  the 
bile  flow  as  a  possible  cause  of  cirrhosis  is  very  strong. 
Besides    the    English    work     on    this     subject     already    men- 

'  In  cirrhotic  livers  it  is  probably  not  always  possible  to  sharply  distinguish 
lietween  niviltiple  adenomata  (that  is,  hyjierjAasia-like  tumour-formation)  and 
nodular  compensatory  overgrowth  of  the  parenchyma,  as  seen  in  ordinary  hob- 
nail livers  (that  is,  tumour-like  hyjperplasia).  In  either  case  malignant  tumoiu"- 
fornaation  may  supervene.  The  increase  of  bile  canaliciili,  when  present,  must 
likewise  in  part  be  regarded  as  representing  a  process  of  tiimour-like  hyperplasia 
or  hyperplasia-like  tumovir-f ormation. 

-  The  existence  of  a  xanthomatous  swelling  of  the  walls  of  the  biliary  ducts, 
as  the  cause  of  an  obstructive  jaundice  and  of  hyijertrophie  cirrhosis  of  the  liver, 
is  unlikely.  There  is  evidence  that  all  forms  of  xanthoma  eruption  (except 
perhaps  the  slight  "  hereditary  "  or  "  family  "  cases)  are  associated  witli  func- 
tional or  organic  disorders  of  the  liver  and  abdominal  viscera,  whether  javmdice 
be  present  or  not.  Even  the  i-are  form  "  xanthoma  diabeticorum  "  has  usually 
occiu'red,  not  in  the  severest  cases  of  diabetes,  but  in  stout  persons,  with  only 
sliglit  or  occasional  glycosuria,  in  whom  some  moi'e  or  less  chronic  derangement 
of  the  abdominal  viscera  (liver  or  pancreas  or  both)  is  probable.  Comjjare  Mr. 
.T.  Hutcliinson's  remarks  on  "  Xanthelasma  and  Xanthoma  "  in  the  New  Syden- 
ham Society's  'Atlas  of  Illustrations,'  fasc.  xv,  1902. 
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tioiied,  I  need  only  refer  to  the  well-known  investig-ations  of 
H.-Mayer^  (1872),  Charcot  and  Gombault^  (1876),  D.  Gerhardt^ 
(1892),  and  D.  Nasse  ^  (1894).  It  is  quite  true,  as  may 
be  objected,  that  the  existence  of  cholelithiasis  almost  implies 
the  existence  of  a  disordered  condition  of  the  biliary  pass- 
ages,^ but  one  cannot  infer  from  this  that  the  cases  of  biliary 
cirrhosis  following  cholelithiasis  are  due  merely  to  the  same 
disorder  of  the  bile-ducts  Avhich  led  to  the  formation  of  the 
gall-stones.  If  they  were,  one  would  expect  biliary  cirrhosis 
to  occur  more  frequently  with  gall-stones  in  the  gall-bladder 
or  cystic  duct,  whereas  in  the  cholelithiasis  cases  in  which 
cirrhosis  has  developed  the  gall-stones  have  been  located  in  the 
common  or  hepatic  bile-duct.  Moreover,  obstruction  to  the 
outflow  of  bile  from  causes  other  than  gall-stones  ^  suffices,  if 
very  chronic,  to  induce  cirrhotic  changes  in  the  human  subject, 
as  it  does  experimentally  in  animals. 

In  regard  to  the  way  in  which  obstruction  to  the  bile  flow 
induces  cirrhosis,  I  shall  quote  Vaughan  Harley  and  Barratt,''' 
who,  from  experimental  ligature  of  a  single  bile-duct  in  animals, 
considered  the  most  probable  explanation  to  be  as  follows : 

(1)  The  interlobular  fibrosis  is  attributable  to  the  continued 
slight  irritation  set  up  by  bile  which  passes  through  the  walls 
of  the  smaller  bile-ducts  by   osmosis,   caused   by   the  increased 

'  '  Medicinische  Jahrbiicher,'  Vienna,  1872,  p.  133. 

-  '  Archives  de  Physiologie,"  1876,  second  series,  vol.  iii,  p.  272. 

■'  '  Arch,  fur  exp.  Pathologie  i\nd  Pharni.,'  1892,  vol.  xxx,  p.  1. 

■*  '  Arch,  fiir  klin.  Chirurgie,'  1894,  vol.  xlviii,  p.  885. 

*  Naunjai  (' Verhandlungen  des  X  Congresses  f.  inn.  Medicin,'  1891,  p.  25) 
believed  that  a  morbid  condition  of  the  mucous  membrane  formed  a  necessary  ante- 
cedent to  the  formation  of  calciili  in  the  gall-bladder.  This  conclusion  has  been 
confirmed  by  the  experiments  of  J.  Mayer  ('  Virchow's  Arch.,'  189-1,  vol.  cxxxvi, 
p.  561),  Mignot  i  Societc  Anatomique,  Paris,  June  24th,  1898,  and  'Arch.  gen.  de 
Med.,'  Augiist,  1898),  F.  E.  Italia  ('  Policlinico,'  March,  1901,  vol.  viii,  p.  153), 
and  others,  regarding  the  role  of  microbes  (B.  coli  and  other  microbes  if  their 
virulence  is  not  sufficient  to  caiise  suppiiration)  in  the  etiology  of  cholelitliiasis. 
Dr.  Italia  gives  a  good  bibliogi-aphy  of  the  subject. 

"  Cf.  \V.  W.  Ford's  paper  on  "  Obstructive  Biliary  Cirrhu.sis,"  loc.  cit. 
-A  mongst  other  cases  he  quotes  Benner's  (1899),  in  which  the  obstruction  was 
due  to  a  primary  adenp-carcinoma  of  the  common  bile-duct.  Obstniction  in 
large  diicts  is  doubtless  one  of  the  causes  of  the  biliai'y  cirrhosis  in  cases  of  so- 
called  "congt-nital  obliteration  of  bile-ducts ; "  but  to  this  subject  I  shall  refer 

latiT  nil. 

'   Loc.  cit. 

10 
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pressure  of  the  bile  resulting-  from  ligature.  Rupture  of  the 
smaller  bile-ducts  probably  is  not  an  effective  factor  in  experi- 
mentally induced  cirrhosis.  (2)  The  dilatation  of  the  larger  bile- 
ducts  and  the  marked  increase  of  the  smaller  ones  is,  in  part  at 
any  rate,  directly 'due  to  the  ligature,  and  is  comparable  to  the 
extreme  elongation  and  increase  in  size  of  the  reins  and  venules 
which  is  seen  in  considerable  degrees  of  varix  of  the  lower 
extremities  and  in  varicocele.  Our  observations  have  so  far 
failed  to  aiford  proof  of  other  modes  of  formation  of  the  inter- 
lobular bile-ducts.^  (3)  The  atrophy  of  the  lobules  is  due 
chieflv  to  the  irritant  effects  of  bile  which  has  passed  out  of  the 
l)ile-ducts,  and  which  acts  pinncipally,  if  not  almost  exclusively, 
upon  the  peripheral  portion  of  the  lobule.  It  does  not  appear 
that  pressure  upon  the  lobules  caused  by  the  newly-formed 
interlobular  fibrous  tissue  is  an  effective  factor  in  causing 
atrophy. 

In  neither  of  my  own  cases  (Cases  No.  1  and  Xo.  2)  of  brliar}- 
cirrhosis  with  cholelithiasis  was  increase  of  bile  canaliculi 
obvious  on  microscopic  examination  of  sections  of  the  liver.  In 
neither  of  these  cases  in  the  latter  part  of  the  disease  was  there 
persistent  complete  obstruction  to  the  escape  of  bile  by  the 
common  duct,  although  a  small  calculus  lying  loose  in  the 
dilated  ducts  may  have  occasionally  completely  occluded  the 
orifice  into  the  duodenum  by  a  kind  of  ball-valve  action.  The 
analogy,  therefore,  between  experimental  occlusion  of  bile-ducts 
by  ligature  and  obstruction  by  gall-stones  is  not  perfect,  for 
the  experimental  blocking  is  complete,  Avhilst  the  gall-stone 
obstruction  may  be  intermittent  or  incomplete,  as  it  was  in  my 
two  cases. 

Of  chronic  cholangitis  as  a  causative  factor  in  biliary  cirrhosis 
of  the  liver,  I  shall  have  to  say  more  presently. 

On  the  whole,  in   regard   to   its  pathogeny,   biliary   cirrhosis, 

'  Till'  iiiicTOSfopic  appfiininces  in  lunium  cases  of  cirrhosis  point,  I  think,  to 
the  canaliculi  being  partly  oriij'inal  and  partly  newly  formed  by  transformation 
of  liepatic  cells.  D.  Gerhardt's  illustrations  (loc.  cit.)  from  his  e.xperimental 
cases  point  to  there  bcinj^  a  formation  of  new  l)ile  canaliculi  by  atrophy  of  liver- 
cells.  I  think  the  increase  in  canaliculi  must  partly  likewise  in  human  cases 
be  regarded  as  representing  a  process  of  tumour-like  hyi)erx)lasia  or  hyperplasia- 
like  tumour  formation,  analogous  to  nodular  comi^ensatory  overgrowth  of  the 
livei'-cells  or  to  multiple  adenomata  in  cirrhotic  livers  (cf.  previous  foot-note  on 
the  .subject). 
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when  it  is  associated  with  cholelithiasis  and  dilatation  of  the 
large  bile-ducts,  may,  1  think,  fitly  be  compared  to  the  chronic 
interstitial  nephritis  which  accompanies  dilatation  of  the  uri- 
nary passages  from  long-continued  partial  or  intermittent 
obstruction  to  the  outflow  of  urine.  In  both  cases,  moreover, 
an  acute  suppurative  ascending  inflammation  may  supervene  as 
the  final  cause  of  death.  To  say  that  because  bile  passes  into  the 
duodenum  chronic  obstruction  in  the  common  bile-duct  cannot 
be  a  cause  of  the  hepatic  cirrhosis,  is  like  saying  that  because  a 
man  with  urethral  stricture  or  enlarged  prostate  has  been  able 
to  pass  urine,  obstruction  in  the  urethra  cannot  have  been  the 
cause  of  his  dilated  ureters  and  chronic  interstitial  nephritis.^ 

I  must  add  that  a  case  was  kindly  brought  to  my  notice  by 
my  colleague,  Dr.  Zum  Busch  (in  1898),  in  which  a  condition  of 
obstructive  cholelithiasis  was  found  associated  with  jaundice  of 
nine  or  ten  years'  duration.  In  spite  of  the  long  duration  of 
the  jaundice  the  liver  had  undergone  decidedly  less  cirrhotic 
change  than  in  my  own  cases.  This  may  be  explained  either  as 
due  to  relative  difference  in  tissue  proclivities,  or  by  supposing 
that  chronic  jaundice  with  chronic  cholangitis,  but  without 
hepatic  cirrhosis,  may  precede  the  cholelithiasis  and  cirrhosis. 

In  regard  to  the  latter  supposition.  Dr.  Sharkey's  case 
(No.  6)  may,  as  he  suggests,  have  been  a  case  of  Hanot's 
disease  with  cholelithiasis  as  a  mere  complication.  Biliary 
cirrhosis,  as  we  shall  later  point  out,  results  from  cholangitic 
changes,  just  as,  to  some  extent,  cholelithiasis  does.  In  fact, 
in  Sharkey's  and  some  other  cases  the  biliary  cirrhosis  and 
the  cholelithiasis  may  Ijoth  equally  have  owed  tlieir  origin  to 
a  chronic  cholangitis. 

In  regard  to  the  former  supposition,  I  believe  that  there 
is  such  a  thing  as  a  predisposition  of  the  hepatic  tissue 
(special  tissue  proclivity)  to  cirrhotic  change,  and  that  a  certain 
amount  of  obstruction  to  the  Inlc  How  and  of  chronic  clioUm- 
gitis  may  fail  to  produce  cirrhosis  in  some  persons,  which  in 
others  (more  predisposed)  is  amply  sufficient.  Probabl}', 
however,  the  persistent  presence  of  a  calculus  in  the  common 
])ilc-(1nct,     with     the     chronic     chohmgitis    and    intcstinjil    and 

'  Miiy  not  thf  oecasiuiuil  assuciiitiun  of  pauort'atk'  lithiasis  with  a  filn-otic 
chan<^('  in  tlic  wliole  pancreas  he  ex]>lainf(l  in  the  same  way  as  biliary  cirrhosis 

of  the  livi'i-  ill  casrs  of  (plpstructive  rlmli'lit hiasis  r" 
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metabolic  disturbance  necessarily  accompanying  it,  is  sufficient 
in  all  cases  ultimately  to  set  up  a  condition  of  biliary  cirrhosis. 


Part  II. — Biliaey  Cirrhosis  without  Gall-stones  axd  without 
Obstruction  in  the  Common  Bile-duct.^ 

The  characters  of  the  liver  in  these  cases  are  very  similar 
to  those  described  in  the  preceding  section.  The  surface  of 
the  organ  has  seldom  a  typical  coarse  "  hobnail "  appearance, 
but  may  be  granular,  or  at  all  events  not  quite  smooth.  The 
cirrhotic  process  is  generally  fairly  uniform,  but  is  seldom 
or  never  strictly  unilobular,  as  it  has  sometimes  been  sup- 
posed to  be,  excepting  at  spots  here  and  there.  There  is 
generally  increase  of  bile  canaliculi,  and  granules  of  inspissated 
bile  pigment  are  seen  in  the  small  bile-ducts  and  liver-cells. 

The  disease  is  mainly  one  of  childhood  and  the  period  of 
growth,  but  may  connnence  in  later  years  (as  in  Hanot's 
original  cases).  Sometimes  more  than  one  case  may  occur  in 
the  same  family.  When  it  commences  early  the  disease  may 
lead  to  stunting  of  the  child's  growth,  a  partial  arrest  of 
development,  or  infantilism.  It  is  generally  associated  with  a 
tendency  to  bleeding  from  the  nose,  gums,  etc.,  but  these 
"  cholfemic "  haemorrhages  are  never  accompanied  by  the 
peculiar  articular  swellings  of  hgemophilia.  The  typical  form  of 
the  disease  is  a  "  hypertrophic  cirrhosis  with  chronic  jaundice  " 
(the  real  "  Hanot's  disease,"  according  to  Hanot's  original  publi- 
cations), but  the  degree  of  jaundice  differs  much  in  different 
cases,  and  may  vary  considerably  in  the  same  case  from  time  to 
time  (exacerbations  and  remissions  of  the  disease).  In  some 
cases  apparently  jaundice  may  be  absent  for  a  long  period  at 
the  commencement  of  the  disease.  The  liver  is  nearly  always 
much  enlarged,  but,  as  in  other  forms  of  cirrhosis,  atrophic 
changes  may  occur,  and  at  the  2)'^^t-mortem  examination  the 
organ  may  be  found  not  much,  if  at  all,  increased  in  size  and 
weight.  The  spleen  is  generally  much  enlarged,  and  in  some 
cases  may  be  excessively  big  early  in  the  disease ;  the  splenic 
tumour  may  form  one  of   tlic  most   striking   clinical  features  of 

'  In  tho  prosunt  paper  I  shall  not  specially  consider  the  eases  in  whicli  a 
certain  amount  of  biliary  cirrliosis  occurs  owing  to  obstruction  of  the  common 
<>v  liepatic  bile-duct  from  causes  (tiunoiirs,  etc.)  other  than  o-all-stones. 
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the  case.  A  varying  amount  of  pigmentation  of  the  skin,  other 
than  icteric,  is  usually  present,  as  in  most  cases  of  chronic  jaun- 
dice, but  in  some  cases  this  pigmentation  is  very  striking,  and 
may  even  bring  the  question  of  Addison's  disease  to  mind. 
Alcohol,  syphilis,  and  malaria  play  no  essential  parts  in  the 
etiology  of  the  disease. 

Cases  of  the  disease  have  been  described  by  Hanot,^  Schach- 
mann,"  Grilbert  and  Fournier,^  Grilbert  and  Castaigne,*  Grilbert 
and  Lereboullet ;  ^  and,  in  Great  Britain,  by  F.  Taylor,^  H.  R. 
Smith,"  J.  Finlayson,^  A.  W.  Fox,"  F.  J.  Smith. lo  Many  more 
references  are  given  in  the  recent  work  on  biliary  cirrhosis  by 
Lereboullet,^^  in  \Yhich  he  has  contributed  descriptions  of  ^several 
fresh  cases.  I  shall  here  content  myself  with  giving  a  short 
description  of  a  case  which  I  had  the  opportunity  of  observing, 
and  Avliich  illustrates  several  important  points  connected  with 
the  disease. 

The  case  ^-  was  that  of  a  girl,  J.  S — ,  aged  14  years,  who  was 
under  my  care  at  the  German  Hospital,  where  she  died  in 
February,  1895.  She  had,  her  father  thought,  been  more  or 
less  jaundiced  all  her  life,  and  had  always  been  weakly  and  thin, 
though  she  had  never  had  any  serious  acute  illness.  She  had, 
I  think,  repeatedly  had  bleeding  from  the  nose  and  gums.  She 
was  extremely  ill-developed  for  her  age,  and  looked  very  much 
younger  than  she  really  was.  Her  skin  was  jaundiced,  and  like- 
wise much  darkened  from  chronic  pigmentation  ;  there  were  two 
or  three  capillary  "  stigmata."     The  liver  could  be  felt  consider- 

'  "Etude  sur  ime  forme  de  Cii'i'hose  liypertrophique  du  Foie  avec  Ictere 
chroniqvle,"  '  These  de  Paris,'  1875  ;  and  '  BiiUetin  medical,'  Pai'is,  September 
27th,  1893.  Cf.  Hanot  and  Schachmann's  conjoint  study  in  '  Archives  de 
Physiologic,'  Paris,  1887,  vol.  ix,  p.  1. 

-  "  Cirrhose  hypertrophique  avec  Ictere  chronique,"  '  These  de  Paris,'  1887. 

•'  'Revue  mensuelle  des  Maladies  de  I'Enfance,'  1895,  vol.  xiii,  p.  810. 

*  Soc.  de  Biologic,  1899  and  1900  (various  papers). 

•'  '  Gazette  hebdoni.,'  Paris,  April  19th,  1900,  p.  3()1.  This  casi-,  like  many 
others,  is  included  l>y  Lereboullet,  loc.  cit. 

''  '  Guy's  Hospital  Keports,'  vols,  lii  and  liv. 

'  '  Trans.  Clinical  Sue.  of  London,'  1898,  vol.  xxxi,  p.  258. 

■■'  '  Glasgow  Hosj).  Keiiorts,'  1899,  vol.  ii,  ^t.  39. 

'■>  'Brit.  Med.  Journ.,'  1878,  vol.  ii,  p.  9i;{.  Tyi)ical  llanot's  disease  in  a  ))oy 
aged  11  years  whose  mother  was  a  drinker. 

'0  'Trans.  Patli.  Soc.  London,'  1890,  vol.  xli,  p.  l.jl. 

"  Op.  cit. 

1-  F.  P.  Weber,  "I'rans.  I'atli.  Soc.  London,"  1895,  vol.  xlvi.  i>.  71. 


124  BILIARY  CIRRHOSIS  OF  THE  LIVER 

ably  below  the  costal  margin,  but  the  spleen  was  excessively 
large,  reaching  to  below  the  anterior  superior  iliac  spine.  There 
was  irregular  fever,  and,  during  the  last  weeks,  ascites.  One 
sister  was  said  to  have  become  jaundiced  at  about  the  age  of 
13  years,  and  to  have  died  at  19  years  with  symptoms  somewhat 
resembling  those  of  J.  S — .  At  the  necropsy  on  the  latter  the 
liver  was  green,  hard,  and  "  hobnailed."  Perhaps  I  ought  to 
have  described  it  as  having  an  irregular,  scarcely  amounting  to 
"hobnail"  surface.  It  only  weighed  26^  oz.  Microscopic 
examination  of  the  sections  showed  a  large  amount  of  fibroid 
tissue,  dividing  the  glandular  substance  into  unequal  compart- 
ments, and  sometimes  invading  the  lobules,   entering   between 

Fig.  11. 


Showing-  the  microscopic  ai^pearanoes  in  the  liver  of  J.  S — .     (  x  50.) 

the  individual  hepatic  cells.  There  was  a  good  deal  of  small- 
cell  infiltration  in  the  scar  tissue.  There  was  not  very  great 
increase  of  bile  canaliculi,  but  much  green  inspissated  bile  could 
be  seen  situated  between  or  in  the  hepatic  cells,  wliich  on  the 
whole  contained  relatively  little  fat.  The  gall-bladder  contained 
a  moderate  amount  of  clear,  almost  colourless  fluid.  The 
common  bile-duct  was  unfortunately  7iot  examined.  There  was 
no  pc'rih('))atitis.  'V\\v  spleen,  uuit'ni-mly  ciilai'ged,  Aveighed 
20^  oz. ;  on  section  its  substance  seemed  rather  firm,  but  other- 
wise normal ;  the  Tnicrosco])e  showed  increase  in  fibrous  tissue, 
and  considei'able  deposit  of  pigment  in  some  of  the   tral)eeula). 
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The  lymph-glands,  especially  those  at  the  liilmn  of  the  livev, 
were  somewhat  enlarged  and  much  pigmented. 

Amongst  the  points  in  regard  to  Hanot's  disease  which  this 
case  illustrates,  are  the  following: — (1)  In  some  cases  of  long- 
duration  the  cirrhosis  may  be  said  to  become  almost  "  atrojDhic/' 
instead  of  "  hypertrophic/'  whilst  the  contraction  of  the  newly 
formed  fibroid  tissue  and  the  nodules  representing  an  attempt 
at  compensatory  hyperplasia  of  the  gland-cells,  may  give  the 
surface  of  the  liver  an  almost  "  hobnail  "  appearance,  as  in 
ordinary  cirrhosis.  (2)  The  fibrosis,  though  more  regular  than 
in  many  cases  of  ordinary  cirrhosis,  is  not  purely  "  unilobular '' 
in  distribution.  (3)  The  growth  of  the  patient's  whole  body 
may  be  stunted  when  the  disease  commences  in  early  childhood. 
(4)  The  enlargement  of  the  spleen,  especially  in  children,  may 
be  so  great  as  to  constitute  the  most  striking  clinical  feature  of 
the  case.  (5)  The  case  further  illustrates  the  occasional 
tendency  to  Hanot's  disease  in  different  members  of  the  same 
family.  It  is  worth  mentioning  that  the  child's  mother  was  a 
drinker,  just  as  the  mother  in  Dr.  A.  W.  Fox's  case  was.^ 

Amongst  the  occasional  features  of  the  disease,  which  my  case 
did  not  illustrate,  are  the  clublung  of  the  hngers  and  various 
trophic  disorders  of  the  extremities  which  have  been  sometimes 
noted  in  patients  with  biliary  cirrhosis  and  other  forms  of 
chronic  hepatic  disease." 

Pathogeny. — In  the  cases  of  biliary  cirrhosis  without,  as  in  the 
cases  with,  cholelithiasis,  I  believe  the  cirrhosis  is  due  to  (1) 
chronic  or  subacute  cholangitis,  and  possibly  temporary  attacks 
of  acute  cholangitis  or  acute  exacerbations  of  chronic  cholangitis;'^ 
(2)  obstruction  to  the  outflow  of  bile.  In  these  cases,  however,  the 
obstruction  must  be  in  the  minute  bile-ducts,  and  is  probably  due 
to  the  chohiugitis.    '{'his  at't'oi'ds  ;iii  cx])lauati()n  for  the  remissions 

'  Loc.  cit. 

-  Vide  Gilbert  and  Leveboiillet,  "  I;o  Doi^-t  llippDcratiqiic  dans  Ics  Cirrlioses 
biliairt's,"  '  Gazette  hebdoui.,'  January  2nd,  1902.  Those  authurs  tliink  that  a 
toxaiuiia  from  the  cholangitic  disease  i>lays  a  <i;reat  part  in  the  production  of 
the  tdubbed  finjifers  and  of  an  arthroijatliy  wliich  thi-y  term  "  l)iliary  rhemiia- 
tism,"  Vmt  they  also  think  that  there  is  an  "  individual  element  "  of  imixirtanee 
in  these  eases,  not  everyone  bein<;-  ecpially  liable  to  t^et  elublied  tin<;'ers  from  tin; 
same  cause. 

•'  Many  French  aiitlmrs  insist  on  an  infection  of  Ihc  oall-ducts  as  the  main 
etioloi^ical  factor  both  in  biliary  i-ii-rli  isis  anl  in  rhr.)nic  "simple  jatmdice  " 
without  cirrlio.sis.      I'/'/c  Ijcrebonllet ,  op.  cit. 
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and  exacerbations  of  the  jaundice  and  other  symptoms  in  the 
disease.  If  there  is  a  condition  of  chronic  cholangitis  of  the 
large  and  medium-sized  ducts,  one  can  understand  that  a  feAv  of 
the  smaller  ducts  may  be  likewise  more  or  less  constantly 
affected,  and,  owing  to  some  of  the  minute  channels  being  always 
blocked,  the  persistence  of  a  certain  degree  of  permanent  jaun- 
dice becomes  intelligible.  During  exacerbation  of  the  cholan- 
gitis a  larger  number  of  the  minute  bile-ducts  will  become 
blocked,  and  a  temporary  increase  of  the  jaundice  and  other 
symptoms  will  be  the  natural  result.  This  process  may  be  com- 
pared to  Avhat  takes  place  in  chronic  bronchitis.  A  certain 
amount  of  bronchial  catarrh  may  exist  without  giving  rise  to 
much  trouble,  and  urgent  symptoms  may  only  occur  during* 
exacerbations  of  the  disease,  when  many  of  the  small  bronchial 
tubes  become  affected  as  well  as  the  large  ones.  I  do  not 
mean  to  say  that  either  the  cholangitis  or  the  bronchitis 
must  necessarily  be  solely  due  to  the  local  presence  of  microbes. 
One  can  quite  well  imagine  that  an  irritation  of  excretory 
origin  may  cause  the  inflammation  and  the  exacerbations  of 
iniiamination  in  either  disease.  In  some  subjects  dietetic  or 
metabolic  disturbances  almost  certainly  give  rise  to  attacks 
of  bronchitis  or  exacerbations  of  chronic  bronchitis,  and  in 
such  persons  the  bronchitis  may  be  due  to  irritation  of  the 
epithelium  from  the  altered  quality  of  blood  find  the  resulting 
abnormality  in  the  bronchial  secretion. 

Eolleston,  who  has  specially  insisted  on  the  probable  excretory 
origin  of  the  cholangitis,  suggests  that  the  latter  may  be  due 
to  a  poison  reaching  the  small  bile-ducts  by  the  blood,  as  in 
experimental  poisoning  by  toluylendiamine.  He  aptly  terms  the 
disease  commencing  in  the  biliar}'  radicles  a  "descending 
cholangitis,"  and  tlius  distinguishes  it  from  "ascending  cholan- 
gitis"— that  is,  an  intiammation  of  tlie  bile-ducts  spreading 
upwai'ds  from  the  duodenuni.  If  this  supposition  of  an  excre- 
tory and  descending  cholangitis  be  correct,  as  it  probably  is  for 
some  cases,  the  cholangitis  and  pericliolangitis,  which  give  rise 
to  the  cirrhotic  changes  spreading  from  the  small  bile-ducts, 
may  be  coinpai-iMl  to  the  inilaniniat ion  of  and  around  the  capsules 
of  Jiowniaii  ill  scarlatinal  nephritis  (likewise  iloiibtless  an 
"excretory  inllaimiiation  ")  ;  the  resulting  biliary  cii-rhosis  may 
be  furtlu'r  coiii|>arci|    to   chi-ouic   iiitLTstitial  nc)»hritis  following 
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scarlatina.^  In  botli  cases,  moreover,  one  must  svippose  that  tlie 
resulting-  cicatricial  changes  need  not  necessarily  be  prog-ressive 
in  character ;  certain  clinical  phenomena  are  thus  explained 
(see  later  in  regard  to  the  occurrence  of  chronic  jaundice 
without  obvious  changes  in  liver  or  spleen) . 

Be  this  as  it  may,  there  can  scarcely  be  a  doubt  that  unwhole- 
some substances  taken  in  food  or  drink,  or  for  some  special 
purpose,  and  auto-intoxication  due  to  abnormal  conditions  of 
the  digestive  organs,  may  be  factors  in  the  production  of  biliary 
cii-rhosis,  as  in  that  of  ordinary  cirrhosis.  It  seems  to  me, 
moreover,  that  the  question  of  drugs  being  excreted  b}'  the 
liver  suggests  the  possibility  of  further  useful  drug-treatment 
being  discovered  for  cases  of  cholangitis  and  biliary  cirrhosis. 
Some  drug  may  be  discovered  which,  during  the  process  of  its 
elimination  from  the  body,  exercises  as  salutary  an  effect  on 
abnormal  conditions  of  the  bile-ducts  as  chlorate  of  potash  when 
taken  internally  does  on  certain  abnormal  conditions  of  the 
mouth  and  fauces ;  the  action  of  urotropin  in  certain  disorders 
of  the  urinary  passages  may  likewise  be  borne  in  mind. 


Famibj  tendency  to  hilianj  ciri-Jiosis   [Hanoi's  disease). 

A  sister  of  J.  S — ,  the  patient-  to  Avhom  I  have  already 
alluded,  was  likewise  affected.  J.  DreschfekP  met  with  the 
disease  in  two  brothers,  one  of  whom  was  a  drinker  and  the 
other  temperate.  Osier*  mentions  two  In-others  affected  Avith 
the  disease.  Boinet^  wrote  of  a  family  in  which  the  father  and 
two  children  h;id  biliary  cirrhosis,  and  three  other  children  had 
enlarged  spleens.  J.  Finlayson^  speaks  of  three  brothers  and  a 
sistei-,  two  of  whom  had  biliary  cirrhosis,  one  had  enlargement 
of  the  liver  and  spleen  with  icterus,  and  one  had  slight  jaundice. 

'  Tliis  comparison  furthoi-  illustrates  how  in  a  s^-lamlular  or<j^an,  such  as  the 
liver  or  kidney,  inHannnation  around  the  minute  blood-vessels  and  inflammation 
aroimd  the  duct-radicles  are  likely  to  accomijany  each  other  as  indistinguishable 
parts  of  a  common  process. 

-  '  Trans.  Path.  Soc.,'  1S95,  loc.  cit. 

'■'■  'Medical  Chronicle,'  April,  ISIM),  p.  li>.  (Rioted  by  Kolleston,  '  p]ncyc. 
Med.,'  loc.  cit. 

'  '  Principles  and  Practice  of  Medicini','  fourth  edition,  p.  oTl. 

•'  '  Arch.  gc'n.  de  Med.,'  April,  LSOS,  p.  HS.",.     Quoted  by  KoUestoii.  loc.  cit. 

'■  '  (ilasgow  Hospital  Reports,'  IHiMt,  vol.  ii,  p.  :$!>. 
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Hasenclever^  has  recorded  an  instance  of  three  members  of  one 
family,  a  boy  and  two  of  his  sisters,  having-  typical  biliary 
cirrhosis.  There  is  therefore  no  doubt  whatever  that  a  family 
tendency  to  biliary  cirrhosis  is  occasionally  met  with."  In  the 
same  way  a  special  proclivity  to  ordinary  attacks  of  catarrhal 
jaundice  occurs  in  some  families/'  and  in  others  there  is  a  special 
tendency  to  cholelithiasis. 

If  one  admits  the  existence  of  a  diathesis  which  consists  in  a 
tendency  to  non-suppurative  cholangitis  (whether  descending 
or  ascending,  and  whether  due  to  the  local  presence  of  microbes 
or  not),  and  if  one  admits  that  this  diathesis  may  run  in 
families,  the  mutual  relation  of  tendencies  to  simple  attacks  of 
catarrhal  jaundice,  to  the  more  chronic  "simple  choleemia " 
(with  or  without  actual  jaundice)  of  French  authors,  to  chole- 
lithiasis, and  to  biliary  cirrhosis,  becomes  evident,  and  an  ex- 
planation is  afforded  for  the  occasional  occurrence  of  these 
different  types  of  biliary  disease  in  different  members  of  the 
same  family.'^ 

The  enlargement  of  the  sjjleen  in  tjiliarij  ciiTliosis. 

Various  explanations  have  been  offered  for  the  association  of 
enlargement  of   the  spleen   with   hepatic   cirrhosis.      Formerly 

1  '  Berl.  klin.  Woch.,'  1898,  No.  45,  p.  997. 

-  In  Hindoo  families  about  Calcutta  a  cirrhosis,  which  from  histological 
examination  was  supposed  by  Paltavif  and  Kundrat,  of  Vienna,  to  be  a  form  of 
biliary  cirrhosis,  is  common  among-  infants,  and  has  been  noted  to  attack 
several  children  in  the  same  family  (cf .  Gibbons,  "  The  Morbid  Anatomy  and 
Pathology  of  the  Form  of  Biliai-y  Cirrhosis  which  occurs  in  Children  in  India," 
read  at  the  Indian  Medical  Congress,  Calcutta,  1894;  also  Manson,  'Tropical 
Diseases,'  1898,  p.  379).  There  have  perhaps  also  been  instances  of  the  ordinary 
type  of  hepatic  cirrhosis  occurring  in  different  members  of  the  same  family, 'and 
apart  from  any  influence  of  alcohol.  F.  W.  Jollye  ('  Brit.  Med.  Journ.,'  April 
23rd,  1892,  p.  858)  speaks  of  a  brother  and  sister  being  ait'ected  by  hepatic 
cirrhosis,  which  seems  to  have  been  of  the  ordinary  type  ;  and  though  there  Avas 
no  history  of  alcohol,  both  the  chiklrcn  had  indulged  inordinately  in  vinegar. 
K.  P.  Howard  ('  Amer.  Journ.  Med.  Sci.,'  October,  1887,  p.  350)  gives  the  case  of 
a  girl  aged  nine  years  dying  of  what  seems  to  have  been  a  biliary  type  of 
cirrhosis,  whose  brother  died  six  years  later,  when  about  ten  yoai-s  old,  of  what 
.seems  to  have  been  the  ordinary  type  of  cirrhosis. 

•'  H.  Benedict  ('  Dent.  med.  Woch.,'  April  17th,  1902)  describes  what  seems 
t(^  be  a  variety  of  this  fairly  common  "  family  disposition  "  to  jaimdice — namely, 
a  8i)eci!il  li.iliilify,  affecting  two  sisters,  to  suffci-  fi-oiii  jaiindice  during  preg- 
nancy. 

••  Cf.  Lcivhoiillct,  lor.  cit. 
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the  enlargement  of  the  spleen  was  generally  believed  to  be  the 
result  of  congestion  from  obstruction  in  the  liver  to  the  portal 
circulation.  E.  Oestreich^  pointed  out  that,  in  most  cases,  the 
enlarged  spleen  was  soft,  quite  different  from  the  hard  spleen 
of  passive  congestion  from  heart  disease.  He  considered  the 
enlargement  as  mainly  due  to  a  hyperplasia  of  the  splenic  pulp, 
which  he  ascribed  to  irritation.  Ziegler-  says  that,  though  the 
splenic  enlargement  is  usually  regarded  as  due  to  chronic 
venous  engorgement,  the  pulp  is  fairly  soft  and  not  so  dark  red 
as  in  the  spleen  of  simple  passive  congestion.  In  a  previous 
study -^  I  came  to  the  conclusion  that  an  auto-intoxication, 
caused  by  the  hepatic  disease,  is  probably  the  chief  cause  of  the 
splenic  enlargement.  In  biliary  cirrhosis  the  enlargement  of 
the  spleen  is  generally  more  marked  than  in  ordinary  cirrhosis, 
and  it  is  generally  relatively  greater  in  children  than  in  adults. 
Gilbert  and  Lereboullet^  think  that  the  enlargement  is  due 
partly  to  passive  congestion  and  partly  to  a  direct  infection  from 
the  liver  by  the  blood,  favoured  by  temporary  stagnation  of  the 
blood  in  the  splenic  vein.  It  has  been  suggested  that  both  the 
liver  disease  and  the  splenic  enlargement  are  due  to  the  same 
cause — namely,  a  condition  of  toxaemia  from  abnornuil  absorption 
from  the  aliraentaiy  canal. 

In  splenic  ana3mia  (including  Banti's  disease)  it  has  been 
urged  that  the  splenic  disease  causes  the  hepatic  cirrhosis 
(which  sometimes  supervenes  at  a  later  stage  of  the  disease)  by 
setting  up  a  condition  of  toxasmia.  There  is,  however,  no 
reason  for  believing  that,  in  the  cases  of  biliary  ciirlmsis  which 
we  are  now  considering,  the  splenic  condition  is  the  cause  of 
the  cirrhosis.  Even  when  enlargement  of  the  spleen  precedes 
the  physical  signs  of  the  hepatic  cirrhosis,  it  seems  more  pro- 
bable that  a  condition  of  cholangitis,  preceding  the  cirrhosis, 
gives  rise,  after  the  manner  of  an  infectious  disease,  to  the 
splenic  (■iihii'gciiieiit.  .M:iuy  cases  of  chronic,  sonirtiines  con- 
genital, jaundice  with  enlarged  spleen,  but  ajjparently  without 
cin-liosis  of  the  liver,  have  l)een  described  under  the  heading 

'  '  Virchow's  Arch.,'  1895,  vol.  cxlii. 

-  '  Special  Patholo<,nfal  Anatomy,'  Enfj;-lisli  ('(1111(111  l>y  McAlistcr  and  Cattcll, 
from  ('i<:fhth  (icriiian  ('(lition,  p.  114. 

•'  "The  Cau.sc  (jf  Splenic  Enlar-^n-inent  in  ("ase«  of  Hepatic  Cirrhosis,"  '  Edin- 
Imrj^h  Medical  Journal,'  December,  IS'tT. 

•'  '  Comptos  Rendus  <U-  la  Soc.  de  Jiiolo-ic'  Paris.  Maidi  :!otli,  lliol,  p.  :{7o. 
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"Ictere     clirouique     splenomegalique,"    by    Leveboallet^     and 
others. 

It  must  be  remembered  tliat  in  certain  individuals,  particu- 
larly in  children,  a  chronic  enlargement  of  the  spleen  may  be 
caused  by  a  temporary  feverish  or  toxtemic  condition,  which 
would  not  be  sufficient  to  cause  splenic  enlargement  in  most 
persons.  A  tendency  to  enlargement  of  the  spleen,  and  some- 
times of  the  lymphatic  tissues  in  general,  from  slight  causes  may 
occur  in  several  members  of  a  family.  Such  a  special  "  tissue 
proclivity  "  might  account  for  there  being  certain  families  in 
which  several  members  have  chronic  enlargement  of  the  spleen 
and  suffer  from  persistent  slight  jaundice  or  occasional  attacks 
of  jaundice. ~  It  has  been  suggested  that  the  affected  members 
of  these  families  are  examples  of  splenic  aneemia  (Banti's 
disease),  and  that  the  hepatic  symptoms  are  secondary  to  the 
splenic  disease.  Strongly  against  this  view  is  what  I  believe  to 
be  a  fact,  namely,  that  in  none  of  these  cases  has  undoubted 
splenic  aniemia  been  known  to  supervene,  whereas  the  slight 
enlargement  of  the  liver  noted  in  some  of  the  cases,  and  the 
attacks  of  jaundice  and  fever,  suggest  the  existence  of  recurrent 
exacerbations  of  cholangitis  threatening  to  set  up  actual  biliary 
cirrhosis. 


^  Loc.  cit. 

-  A  familj'  series  of  siich  cases  was  described  by  Dr.  Clavide  Wilson  ('Trans. 
Clin.  Soc.  London/  vol.  xxiii,  p.  162,  and  vol.  xxvi,  p.  163).  A  family  series  of 
similar  cases  is  published  by  Dr.  J.  A.  Arkwright  {'  Edinbiirgh  Medical  Joiirnal,' 
Janiiary,  1903,  p.  52),  consisting-  of  father,  one  son,  and  one  daughter,  in  a  non- 
malarial  country,  with  considerably  enlarged  and  hardened  spleens,  persistent 
slight  javindice,  and  occasional  attacks  of  fever,  vomiting,  and  temporary 
increase  of  the  jaundice.  In  both  a  mother  and  her  son,  shown  by  Sir  Thomas 
Barlow  and  Dr.  H.  Batty  Shaw  at  the  Clinical  Society  of  London  (May  23rd, 
1902),  there  was  splenic  enlargement  and  a  slight  degree  of  persistent  jaundice, 
but  the  mother,  owing  to  the  enlargement  of  the  liver,  probably  had  actual 
biliary  cirrhosis.  Amongst  the  cases  of  "ictere  chronique  splenomegalique" 
described  by  Lereboullet  doc.  cit.,  pp.  447—464)  there  are  some  family  groups 
comparable  to  these.  As  illustrating  the  possible  toxic  or  "  luemo-hepato- 
genous  "  origin  of  exacerbations  of  jaundice  in  some  cases  of  "  ictere  chronique 
splenomegalique,"  a  pajicr  by  Bettmaini  in  the  '  Miinchener  medicinische 
Wochenschrift '  (June  oth,  19U0,  p.  791)  may  be  referred  to.  He  describes  the 
case  of  a  merchant,  aged  29  years,  with  a  large  spleen,  and  moderate  jaundice 
from  early  childhood ;  there  are  occasional  exacerbations  of  symptoms,  and 
there  has  been  at  least  one  attack  of  paroxysmal  hemoglobinuria,  the  latter 
proving  tlie  occurrence  of  excessive  htematolvsis. 
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From  what  I  have  saicl^  it  is  evident  that  I  am  against  any 
classihcation  of  biliary  cirrhosis  according  to  the  relative  size  of 
the  spleen  in  different  cases.  Thus  I  would  not  adopt  the 
French  division  into  cases  of  cirrhose  biliaire  '^'splenomegalique" 
or  "  hypersplenomegalique/^  and  cirrhose  biliaire  "  microsple- 
nique  "  or  "  asplenomegalique/'  though  there  have  been  excep- 
tional cases  of  biliary  cirrhosis  without  sjilenic  enlargement.^ 

Congenital  hiUavij  cirrliosis.  and  the  relation  of  hiliarij 
cirrhosis  to  congenital  abnormalities  of  the  bile-ducts. 

In  cases  generally  termed  "  congenital  obliteration  of  the 
bile-ducts/'  such  as  those  collected  by  Dr.  John  Thomson "  and 
those  described  by  later  writers^  a  biliary  cirrhosis  of  the  liver 
seems  always  to  be  present.  The  occasional  family  tendency  to 
the  disease  is  very  remarkable.  Thomson^  writes:  "The  parents 
of  the  patients  seem  generally  to  have  been  healthy  people^ 
and  yet,  in  a  considerable  proportion  of  the  cases,  it  is  found 
that  they  have  previoiisly  had  one  or  more  infants  similarly 
affected.  Instances  are  on  record  where  as  many  as  seven  or 
even  ten  cases  of  infantile  jaundice,  apparently  of  this  nature, 
have  occurred  in  one  family." 

In  regard  to  the  pathogeny  of  these  cases,  in  most  instances 
the  lumen  of  some  portion  of  the  bile-ducts  is  found  completely 
obliterated,  but  in  some  cases  no  evident  obstruction  to  the  out- 
flow of  bile  can  be  discovered.  The  exact  site  of  the  oblitera- 
tion, when  present,  varies  indefinitely.  Thomson  says  that  in 
at  least  one  instance  (Bouisson)  of  the  disease  a  gall-stone  was 
found,  and  this  does  not  seem  very  surprising  when  we  con- 
sider the  more  or  less  dependence  of  cholelithiasis  on  diseased 
conditions  of  the  bile-ducts.  Rolleston  and  Hayne  ^  record  an 
instance  of  the  disesisc  in  a  cliild  who  lived  six  months,  and 
give  references  to  cases  not  to  be  found  in  '^^Fhomson's  mono- 
graph. They  suggest  that  the  disease  is  primarily  started  by 
poisons  derived  from  tlic  mother,  and  conveyed   to  the   livoi-  i)f 

'  Cf.  Lereboiillet,  loc.  cit.,  p.  418,  Case  56. 

-  '  On  Congenital  Obliteration  of  the  Bile-ducts,'  Eclinl)urgli,  lSi)2. 

•'  Allbutt's  '  System  of  Medicine,'  vol.  iv,  1897,  p.  253. 

^  "A  Case  of  Congenital  Hepatic  Cirrhosis  with  Obliterative  Cholangitis 
(Congenital  Obliteration  of  the  Bile-ducts),"  '  Brit.  Med.  Journ.,'  March  80th, 
HtOl,  p.  758. 
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the  foetus,  and  that  a  mixed  cirrhosis  and  cholangitis  are 
thus  set  up.  This  cholangitis,  they  say,  by  descending-  to  the 
larger  (extra-hepatic)  bile-ducts  induces  an  obliterative  cholan- 
gitis analogous  to  obliterative  appendicitis.  In  exceptional 
instances,  they  think,  the  obliterative  cholangitis  might 
be  delayed  and  come  on  much  later,  such  an  event  per- 
haps bringing  Treves'  case  ^  (jaundice  of  sixteen  years'  dura- 
tion from  obliteration  of  the  channel  of  the  common  duct, 
operated  successfully  in  a  girl  of  19  years)  into  line  with  the 
others. 

Since  Rolleston  and  Hayne's  paper,  interesting  communica- 
tions have  appeared  on  the  same  subject  by  J.  E.  Blomfield,^ 
Gr.  Parker,^  and  J.  A.  Arkwright.^  Arkwright  records  a  series 
of  fourteen  cases  of  icterus  neonatorum  amongst  the  fifteen 
children  of  one  mother.  Death  occurred  in  ten  of  the  cases. 
The  four  survivors  were  rather  weakly,  but  lost  their  jaundice 
after  a  few  weeks  to  several  months.  The  mother  herself  had 
suffered  from  jaundice  at  the  age  of  4  years.  It  is  remarkable 
that  in  the  survivors  no  hepatic  disease  appears  to  have  re- 
mained. However,  F.  J.  Smith  '"  has  reported  a  case  in  which 
an  infant  recovered  from  icterus  neonatorum  in  a  fortnight,  but 
developed  biliary  cirrhosis  and  died  at  the  age  of  4^  years. 
Moreover,  the  case  of  the  girl  J.  S — ,  which  I  recorded,  may 
really  belong  to  the  category  of  congenital  cholangitis  and 
biliary  cirrhosis,  for  she  Avas  supposed  to  have  been  more  or 
less  jaundiced  all  her  life,  and  died  of  l)iliary  cirrhosis  at  14 
years  of  age. 

Another  clinical  group  of  cases  must  here  be  alluded  to.  I 
have  to  thank  Dr.  A.  Hall  for  kindly  telling  me  about  a  remark- 
able case  of  congenital  jaundice,  described  by  H.  A.  Mason,''  in 

1  '  Practitioner,'  January,  1899.  Jtidging  from  Ti-eves'  account  of  the  pro- 
gress of  the  case,  the  patient  perhaps  had  some  degree  of  biliary  cirrhosis  as 
well  as  the  obstruction  in  the  common  bile-duct,  for  which  the  operation  was 
successfiilly  performed. 

-  'Brit.  Med.  Journ.,'  May  11th,  1901,  p.  1142. 

'■*  'Lancet,'  August  24th,  1901,  p.  .520. 

■»  'Edinl)urgh  Med.  Journ.,'  August,  19U2,  p.  156. 

■''  'Trans.  Path.  Soc.  London,'  1S9(),  vol.  xli,  p.  154. 

B  'Quarterly  Medical  Journal,'  November,  1902,  vol.  xi,  p.  40.  At  the  same 
meeting  of  the  Sheffield  Medico-Chirui-gical  Society  at  which  Mason  showed 
his  case,  Dr.  W.  T.  Cocking  showed  a  woman,  fifty  years  old,  in  whom  jaundice 
has  been  present  since  the  age  of  three  weeks,   when  it  first  appeared.     No 
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a  girl  18  years  of  age.  She  is  fairly  well  o-rowii,  thougli  some- 
what backward  for  her  years^  and  is  without  physical  signs  of 
disease  in  any  of  the  thoracic  or  abdominal  organs.  The  liver 
and  spleen  seem  not  to  be  enlarged.  The  faeces  are  said  never 
to  have  been  "  clay-coloured,"  but  the  urine  gives  a  slight 
Grmelin's  reaction.  The  child's  conjunctiva?  (according  to  the 
mother)  were  yellow  when  she  was  three  days  old.  It  seems  to 
me^  in  the  light  of  the  above-mentioned  cases,  that  Mason's  case 
can  be  best  explained  on  the  supposition  that  from  intra-uterine 
cholangitis  or  primary  developmental  abnormality  one  (or  more) 
of  the  intra-hepatic  ducts  has  been  blocked,  or  never  was 
pervious.  This  would  account  for  the  persistent  jaundice,  and 
if  only  a  small  part  of  the  whole  gland  is  blocked  no  obvious 
enlargement  of  the  liver  or  spleen  need  be  expected ;  it  would 
also  account  for  the  fasces  being  Avell  coloured.  Several  cases 
described  by  French  authors  as  "  cholemie  simple "  and 
'•'ictere  chronique  acholurique  "  are  of  congenital  origin,  and 
probably  of  the  same  nature  as  Mason's  case.  In  these  cases 
the  serum  from  a  blister  gives  a  Grmelin'.s  reaction,  but  the 
xirine  is  said  generally  to  be  free  from  bilirubin,  thougli  it  may 
give  a  positive  reaction  during  exacerbations  of  the  jaundice. 
The  liver  and  spleen  are  not  necessarily  enlarged,  but  one  or 
both  of  these  organs  may  be  somewhat  enlarged,  at  least  during- 
exacerbations  of  the  jaundice.  Widal  and  Ravaut^  recently 
showed  a  man,  29  years  of  age,  with  congenital  jaundice  of  this 
kind.  The  general  licaltli  was  Avell  maintained.  1'ho  urine 
was  free  from  bilirubin,  but  contained  urobilin.  The  fasces 
were  well  coloured.  The  serum  from  a  blister  gave  a  distinct 
(Imelin's  reaction.  1  liave  at  present  unih'r  my  notice  a  case 
which  is  clinically  similar  to  these  cases,  except  that  the 
jaundice  seems  not  to  be  congenital,  but  only  of  four  or  five 
years'  duration.     The  patient  is  a  girl  about  18^  years  of  age. 

pruritus  or  xanthoiiiii.  Tin-  liver  i.s  slii^htly  enlarycd,  and  a  dilated  gall-bladder 
can  l)e  felt.  The  spleen  is  not  obviously  enlarged.  The  fa>ces  are  little  if  at  all 
paler  than  natural.  The  urine  is  high-coloured  and  gives  a  faint  Gnielin's  re- 
action. A  child  of  the  patient,  born  when  she  was  foi'ty-five  yeai'S  old,  was 
healthy  at  birth,  but  developed  jaundice  after  four  weeks,  and  died  at  the  age 
of  fifteen  weeks.  Dr.  Cocking,  to  whom  I  am  indebted  for  permission  to  refer 
to  the  case,  will  shortly  publish  a  fidl  account.  (The  account  aj^peared  in  the 
'  Quarterly  Medical  Journal,'  Felnniary,  1903,  p.  104.) 
'   Soc.  Med.  des  HApitaux,'  Paris,  November  21st,  1902. 
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Her  blood-serum  gives  a  definite  slight  Gnielin's  reaction,  and 
her  urine,  sometimes  at  least,  also  gives  a  faint  one.  Her  £a3ces 
are  well  coloured.  There  is  no  obvious  enlargement  of  liver  or 
spleen.  The  girl  is  fairly  well  grown  and  plump,  but  temporary 
moderate  pyrexia  has  been  observed,  and  there  is  a  tendency 
to  bleeding  from  the  nose  and  gums.  I  suspect  that  this  case 
is  of  the  same  nature  as  Mason's  and  the  French  cases,  though 
it  is  not  congenital. 

After  this  short  digression  I  must  return  to  the  subject  of 
congenital  biliary  cirrhosis.  On  the  whole  it  seems  that 
Rolleston  and  Hayne's  case,  and  a  number  of  the  cases  termed 
''  congenital  obliteration  of  the  ducts,"  are  examples  of  biliary 
cirrhosis  due  to  a  non-suppurative  cholangitis,^  just  as  the 
typical  cases  of  Hanot's  disease  are.  The  peculiarity  of  the 
cases  in  question  consists  in  the  intra-uterine,  or  very  early 
onset  of  the  disease,  and  intra-uterine  disease  may  in  the  bile- 
ducts,  as  in  other  parts  of  the  body,  give  rise  to  secondary 
malformation  and  arrest  of  development. 

Surely,  however,  it  is  quite  probable  that  some  of  the  cases 
oE  "congenital  obliteration  of  the  bile-ducts"  are  due  to 
primary  developmental  malformation.  In  cases  of  cong'enital 
valvular  disease  of  the  heart  we  know  that  it  may  sometimes  be 
difficult  or  even  impossible  to  distinguish  what  is  primary 
developmental  malformation  from  the  malformation  and 
arrested  development  resulting  from  intra-uterine  endocarditis  ; 
in  the  question  of  congenital  obliteration  of  bile-dvicts  the  same 
difficulty  must  ai'ise.  Xeedless  to  say,  a  decided  family 
tendency  to  the  latter  condition,  such  as  has  been  occasionally 
noted,  implies  the  occurrence  of  what  we  may  term  a  congenital 
"  functional,"  if  not  organic  malformation,- — that  is,  the  occur- 
rence of  a  "potential"  disease  leading  afterwards  to  organic 
changes.  More  light  will  doubtless  be  thrown  on  the  subject 
by  subsequent  observations. 

In  the  so-called  "congenital  cystic  disease"  of  the  liver  a 
striking  microscopical  feature  is  the  excess  of  fibrous  tissue  in 

'  Doubtless,  however,  obstniction  in  the  large  bile-ducts,  when  present,  is  to 
be  regarded  as  one  of  the  causes  of  the  biliary  cin-hosis  in  these  cases. 

-  In  regard  to  possible  relationship  between  hepatic  cirrhosis  and  other 
chronic  diseases  on  the  one  hand  and  developmental  abnormalities  on  the  other, 
cf.  Hastings  Gilford,  "  The  Primary  Disorders  of  Growth,"  '  Lancet,'  1900,  vol. 
i,  p.  l()4;j. 
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the  interlobular  spaces.  The  distribution  of  this  "  congenital 
fibrosis "  may  be  similar  to  that  of  the  fibrosis  in  Hanot's 
disease,  and  it  may  therefore  be  suggested  (for  the  liver  as  for 
the  kidneys)  that  at  least  some  cases  of  congenital  cystic 
disease  are  the  result  of  an  attack  of  inflammation  during  intra- 
uterine life,  from  which  the  foetus  recovered.  The  very  sharply 
defined  margins  of  the  fibrous  patches  between  the  hepatic 
lobules  constitute,  however,  an  objection  to  the  inflammation 
theory,  and  point  to  the  disease  being  a  congenital  adeno- 
cystomatous  growth  of  the  biliary  ducts.  Moreover  congenital 
cystic  disease  of  the  liver  has  been  found  associated  with  con- 
genital cystic  disease  of  the  kidneys  and  other  organs,  and  with 
cleft  palate  and  many  other  congenital  malformations. 

Decemher  2nd,  1902. 


12.  A  new  pathogenic  diphtheroid  micvohe — Bacterium  muris. 
By  E.  Klein,  F.R.S. 

This  microbe  was  derived  from  the  hepatised  lung  of  the 
white  rat,  and  in  morphological  and  cultural  respects  is  related 
to  the  true  diphtheria  bacillus.  Of  two  adult  Avhite  rats  which 
had  been  kept  for  some  weeks  in  the  same  cage  in  the 
laboratory,  one  became  spontaneously  ill,  and  several  days 
after  was  found  dead.  At  the  jiost-morteiti  the  following  con- 
dition was  found  : — One  lung  was  almost  completely  lie})atised; 
the  other  showed  several  patches  of  consolidation  ;  in  both 
Inngs  were  petechia?;  the  spleen  and  the  liver  were 'congested; 
the  small  intestine  much  congested,  filled  with  sanguineous 
mucus  and  nuiiiei'ous  gas-l)ubbles. 

Film  specimens  made  of  the  inflamed  lung  tissue  showed 
nuinerous  large  and  small  clumps  of  cylindrical,  thready  bacilli, 
which,  stained  in  methylene  blue,  show  very  pronounced  meta- 
chromatisiii.  In  sections  through  the  hardened  Inng  the 
diseased  ])ai'ts  showed  the  !ilv(M)li  and  int'undibnla  filled  with 
masses  of  fibrinous  cxinhit  ion,  HIKmI  with  h-ucocytes  and  red 
lilood-corpuscJes,    and     in     tii.'sc     j)arts    wei'e   found    continuous 
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masses  of  the  above  bacilli.  Cultures  made  with  traces  of  the 
diseased  lung  tissue  produced  pure  growths  of  the  same  bacilli ; 
the  same  result  was  obtained  by  culture  of  the  hearths  blood. 

The  second  (companion)  rat  died  eighteen  days  later,  and  on 
post-mortem  examination  showed  the  identical  appearances  and 
the  identical  bacteriological  result.  The  microbe  in  question  is 
closely  related  to  the  Klebs-Loeffler  bacillus  both  in  morphology 
and  in  the  appearances  of  the  culture  in  the  different  media. 
It  stains  well  after  Gram,  gives  positive  Neisser,  and  when 
stained  in  methylene  blue  shows  metachromatic  granules ;  some 
rods  contain  bright  red  globules.  In  glucose  broth  the  microbe 
forms  distinct  acid.  Injected  into  rats  and  guinea-pigs  the 
microbe  proves  distinctly  pathogenic ;  but  a  general  infection 
with  lethal  end  has  not  been  achieved  as  yet.  Large  or  small 
doses  injected  subcutaneously  cause  always  the  same  local  effect 
— viz.  a  firm  tumour  is  produced  in  a  few  days  after ;  this 
tumour  increases  considerably  in  size  during  the  next  ten  or 
fourteen  days,  and  either  gradually  disappears  again  or  is 
transformed  into  an  abscess.  In  the  tumour  and  in  the  abscess 
the  microbe  is  present  in  large  numbers,  as  shown  by  film 
specimens  and  culture. 

That  our  microbe,  notwithstanding  its  great  aflinity  in  mor- 
phological and  cultural  respect  and  in  respect  of  pathogenicity 
to  the  diphtheria  bacillus,  is  really  different  from  this  latter  is 
conclusively  shown  by  experiments  made  with  diphtheria  anti- 
toxin, for  this  has  no  neutralising  power  whatever  when, 
previous  to  injection,  it  is  mixed  with  a  dose  of  the  culture  of 
the  microbe.  Animals  injected  with  a  mixture  of  the  culture  of 
the  microbe  and  400  or  even  600  units  of  diphtheria  antitoxin 
develop  precisely  the  same  local  tumour  abounding  in  the  living 
microbes  as  does  the  culture  alone  in  the  control  animals. 
Besides,  adult  rats,  such  as  answer  in  a  positive  manner  to  the 
injection  of  our  microbe,  are  refractory  to  even  very  virulent 
diphtheria  bacilli.  On  account  of  the  microbe  being  derived 
from  the  rat  I  propose  for  it  the  name  "  Bacterium  muris." 

January  20th,  1908. 
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13.  A   "  diphtJieroid"  hacillus  isolated  from    the   uterus  in  two 
cases  of  puerperal  fever. 

By  Alexander  C.  R.  Foulerton  and  W.  F.  Victor  Bonney. 
(From  the  Bacteriological  Department,  Middlesex  Hospital.) 

In  the  course  of  a  series  of  cases  in  which  a  bacteriological 
examination  of  the  contents  of  the  uterus  has  been  made  after 
childbirth  at  full  term  and  after  miscarriage  we  have  on  two 
occasions  isolated  a  bacillus  which,  from  its  morphological 
characteristics,  may  be  included  in  the  so-called  "  diphtheroid  " 
group. 

The  clinical  history  in  the  two  cases  from  which  we  isolated 
this  bacillus,  and  the  circumstances  under  which  it  was  isolated, 
were  briefly  as  follows  : 

Case  1. — The  patient,  a  multiparous  woman,  had  passed 
through  a  normal  confinement,  but  on  the  fourth  day  afterwards 
there  was  a  sudden  rise  of  temperature  with  some  headache. 
The  lochia  were  somewhat  offensive,  the  uterus  was  tender  on 
abdominal  palpation,  the  temperature  ranged  between  103°  and 
104°  F. 

With  the  use  of  intra-uterine  douches  the  temperature  fell 
on  the  seventh  day  after  the  confinement,  and  the  patient  made 
a  good  recovery.  On  the  fifth  day  after  confinement  a  series  of 
culture  tubes  were  inoculated  from  the  fundus  of  the  uterus,  and 
another  series  from  the  vagina.  A  pure  culture  of  the  l)ac'illus 
referred  to  Avas  obtained  on  all  the  tubes  inoculated  frum  the 
cavity  of  the  uterus.  From  the  contents  of  the  vagina  four 
species  of  bacteria  were  isolated  :  (1)  a  bacillus  identical  with 
that  found  in  the  uterus,  (2)  a  species  of  coccus  which  re- 
sembled Staphylococcus  pyogenes  alhus,  and  (3  and  4)  two 
species  of  l)acilli  which  grew  freely  on  gelatine  at  a  temperature 
of  22°  C.  without  liquefying  the  medium,  Avhich  stained  l)y 
Gram's  method,  but  whicii  avc  failed  to  identify  as  belonging 
to  ;uiy  species  with  which  we  are  fjiuiihnr. 
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Case  2. — This  patient  had  a  miscarriage  during  the  second 
month  of  her  pregnancy.  Pyrexia  developed  a  few  days  after 
the  miscarriage  and  continued  for  several  weeks ;  the  tempera- 
ture rang-ed  between  104°  and  105°  F.  at  the  time  when  the 
cultures  were  obtained.  The  patient  made  a  slow  recovery. 
On  the  fourteenth  day  after  the  miscarriage  a  series  of  tubes 
were  inoculated  from  secretion  in  the  cervical  canal,  the  material 
being  taken  from  as  high  up  as  possible.  Two  species  of  bacilli 
were  obtained  on  the  tubes  inoculated  :  (1)  an  organism  identical 
with  that  isolated  in  pure  culture  from  the  cavity  of  the  uterus 
in  the  first  case,  and  (2)  a  short  bacillus  which  grew  freely  on 

Fig.  12. 


Culture  on  blood-serum  ;  72  hours'  growth  at  37'  C.      x  750. 

gelatine  at  a  temperature  of  22°C.  without  liquefying  the  medium, 
and  stained  by  (iram^s  method.  In  the  case  of  this  org-anism 
again  we  failed  to  identify  the  exact  species. 

'Jlie  s])ecial  organism  which  we  isolated  in  these  two  cases  has 
a  definite  morphological  resemblance  to  B.  diphtherix,  and 
evidently  belongs  to  the  "  group  "  of  wliicli  the  hitter  organism 
is  the  best  known  type. 

Morplioloyy. — The  morphology  of  the  bacillus  varies  con- 
siderably according  to  the  medium  on  which  it  is  grown. 

On  inspissated  horse  serum. — The  general  nior])lio]ogy  of  the 


UTERUS  IN  TWO  CASUS  OF  PUERPERAL  FEVER.    139 

organism  corresj^oncls  closely  with  that  of  B.  diijlitheriee  when 
growing-  on  the  same  medium^  except  that  the  rods  are,  speaking 
generally,  rather  coarser  and  larger.  The  organism  appears  as 
shorter  or  longer  rods,  which  either  present  a  beaded  appearance 
or  stain  equally  throughout  their  length ;  "  coccal,"  "  pear- 
shaped,"  and  "  Indian-club "  forms  are  also  found.  This 
description  applies  to  cultures  of  from  twenty-four  to  seventy- 
two  hours'  growth  at  37°  C. 

0)1    mctrient   agar. — The    morphology  is  very  irregular,   and 
cultures  of  twenty-four  hours'  growth   on   this  medium  show  a 

Fig.   13. 


Culture  on  agar ;  three  months' growth.      x  750. 

Note. — The  jircparations  from  which  the  photographs  were  taken  liad 
been  stained  by  Gram's  method  without  tlie  use  of  a  counter-stain. 
As  the  poi'tions  of  the  bacillus  between  the  granules  tend  to  become 
decolourised  by  the  alcohol,  the  "  coccal "  appearance  of  the  pre- 
paration is  slightly  exaggerated. 

variation  of  form  simihir  to  that  which  may  be  seen  in  old 
cultures  of  B.  diphfheruv  when  growing  on  horse  serum.  '^Phus 
there  are  "  Tudiiui-club '' forms,  short,  oval,  and  spherical  forms, 
long,  beaded  forms  which  when  stained  by  Gram's  method  a})])ear 
as  short  chains  of  . cocci,  there  are  "spindle"  forms,  bulky, 
''pear-shaped"  forms,  and,  in  short,  every  possible  variation. 

In  pepton  heef  hroth  variation  of  form  is  less    marked  than 
on  agar,  and  cultures  show  :i   ])redomiuating  number  of    rods 
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wliicli  stain  evenly ;  but  headed,  oval^  and  spindle-shaped  forms 
may  he  seen. 

In  cover-glass  specimens  which  have  been  prepared  and 
stained  in  the  ordinary  way  the  general  grouping  of  the  bacilli 
resembles  that  seen  in  a  similar  preparation  of  B.  diphtherias, 
— that  is  to  say,  there  is  a  tendency  for  the  rods  to  be  massed 
together  in  small  clumps,  and  to  present  a  palisade  arrange- 
ment. The  bacillus  is  non-motile.  Spore  formation  has  not  been 
observed. 

Staining  characteristics. — The  bacillus  stains  well  with  the 
ordinary  aniline  dyes,  and  retains  the  stain  with  the  methods  of 
Gram  and  Claudius.  With  Loeffler's  methylene  blue  the 
presence  of  deeply  staining  granules  is  well  marked.  Contrast 
staining  was  not  obtained  with  Neisser's  method.  No  portion 
of  the  organism  is  acid-fast. 

Cultural  characteristics. — Growth  occurs  most  freely  at  a 
temperature  of  about  37°  C.  At  22°  C.  growth  is  feeble  and 
uncertain,  and  frequently  does  not  occur.  Growth  occurs  under 
both  aerobic  and  anaerobic  conditions,  but  more  freely  under 
the  former. 

On  gelatine  at  22°  C. — Growth  is  very  slow,  scanty,  and  un- 
certain ;  after  a  week's  incubation  there  may  be  a  few  small, 
white,  opaque,  circular  colonies  on  the  medium. 

On  nutrient  pepton  agar. — In  a  smear  culture  at  37°  C. 
growth  appears  after  twenty-four  hours  as  a  fine  layer  of  con- 
fluent growth,  slightly  raised  above  the  surface  of  the  medium, 
and  having  on  the  surface  the  appearance  of  ground  glass.  In 
a  culture  in  which  the  growth  has  been  very  lightly  rubbed  out, 
delicate,  isolated  colonies  with  a  dull  surface,  like  that  of 
ground  glass,  are  seeu.  At  22°  C.  the  amount  of  growth,  on 
agar  is  very  scanty  after  one  week's  incubation. 

The  addition  of  glucose  or  maltose  to  the  medium  has 
apparently  no  influence  on  growth  ;  the  addition  of  glycerine 
has,  if  anything,  a  slightly  inhibitory  effect. 

On  inspissated  horse  serum. — Growth  on  thisuu'dium  resembles 
that  obtained  on  agar,  but  is  rather  more  active,  and  the  result- 
ing layer  is  rather  more  opaque. 

In  pepton  heef  hrc.fh  at  37°  C.  growtli  is  comparatively  slow. 
After  forty-eiglit  hours'  incubation  there  are  a  number  of  very 
fine,  sand-like  granules  at  the  bottom  of  the  tube,  together  with 
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more  or  less  filmy-looking-  debris.  The  brotli  above  the  deposit 
remains  quite  clear.  The  broth  shows  the  presence  of  a  distinct 
trace  of  indol  after  six  days'  incubation. 

With  neutral  litmus  glucose  pepton  broth  there  is  no  colour 
reaction  after  six  days'  incubation  at  87°  C. 

In  faintly  alkaline  litmus  milh  growth  occurs^  but  there  is  no 
obvious  alteration  of  the  medium  after  ninety-six  hours'"  incuba- 
tion at  37°  C. 

On  natural  potato  fairly  free  growth  occurs,  showing  itself 
as  a  fine,  spreading,  moist-looking  layer. 

Thermic  death-point. — The  organism  survives  exposure  to 
moist  heat  at  a  temperature  of  65°  C.  for  ten  minutes,  and  is 
destroyed  by  an  exposure  of  the  same  duration  at  a  temperature 
of  70°  C. 

Pathogenicity . — The  culture  obtained  from  the  first  case  was 
tested  on  guinea-pigs,  rats,  mice,  and  rabbits ;  but  no  obvious 
pathogenic  effects  were  produced,  either  generally  or  in  the 
way  of  local  reaction,  when  the  organism  was  injected  into  the 
subcutaneous  tissue. 

Similar  negative  results  were  obtained  from  the  culture  grown 
from  the  second  case. 

Whilst  we  think  that,  because  of  its  general  morphology  and 
cultural  characteristics,  this  organism  may  conveniently  be 
placed  in  the  same  group  of  bacilli  as  that  to  which  B.  diphtherise 
belongs,  it  is  at  the  same  time  easily  distinguished  from  that 
organism  by,  amongst  other  points,  its  somewhat  larger  size,  the 
absence  of  any  pathogenic  action  on  the  guinea-pig,  and  the 
non-occurrence  of  acid  in  cultures  grown  in  glucose  pepton 
broth  for  several  days. 

It  seemed  probable  that  the  bacillus  was  pathogenic  in  the  two 
cases  from  which  we  isolated  it,  although,  of  course,  we  have  no 
direct  proof  that  this  was  so.  We  have  not  met  with  any  other 
organism  of  this  group  in  any  other  of  the  cases  in  which  we 
have  examined  the  contents  of  the  uterus  itself  under  similar 
conditions.  But  we  have  on  several  occasions  found  a  somewhat 
similar  bacillus  in  the  secretion  of  cases  of  catarrh  of  the  cervical 
canal. 

The  only  reference  liearing  closely  on  the  subject  which  we 
have  been  able  to  find  is  in  a  paper  by  Han  I  tain, ^  of  Edinburgh, 

'  Haultain,  '  Transactions  of  Edinburgh  Medical  Society,'  vol.  xxii,  p.  189. 
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who  described  the  finding  of  B.  diphtherise  itself  in  the  uterus 
after  confinement.  Haultain  does  not  give  in  his  paper  any  details 
of  the  steps  taken  to  identify  B.  diphtlierise  in  this  case ;  but  he 
has  been  so  good  as  to  supply  us  privately  with  the  information, 
and  it  would  appear  that  the  identification  of  the  organism  was 
a  satisfactory  one.  In  other  cases  in  which  B.  diphtheriai  has 
been  found  in  the  genital  tract  of  puerperal  women,  the  infection 
has  been  primarily  a  vaginal  one  with  the  formation  of  false 
membranes. 

It  is  not  impossible  that  the  bacillus  which  we  have  described 
is  related  to  the  so-called  "  diphtheroid  "  organisms  which  have 
been  described  as  occurring  in  cases  of  noma  vulvae.  One  of  us 
has  recently  isolated  a  closely  similar  organism  from  a  case  of 
phagedena  of  the  penis,  and  we  have  also  met  with  a  somewhat 
similar  bacillus  in  a  case  of  cancrum  oris. 

January  20th,  1903. 


14.  A  specimen  of  congenital  tuberculosis. 

By  F.  W.  Andeewes. 

Authentic  cases  of  congenital  tuberculosis  in  human  infants 
are  so  rare  that  every  specimen  should  be  placed  on  record. 
Nothing  is  now  known  as  to  the  history  and  antecedents  of 
the  specimen  shown.  It  was  added  to  the  museum  of  St. 
Bartholomew's  Hospital  some  time  between  1846  and  1862,  i.e. 
at  a  time  when  the  rarity  and  importance  of  the  case  would  have 
escaped  remark.  No  one  seems  to  have  paid  any  attention  to 
it  since.  The  specimen  consists  of  an  infant's  thoracic  viscera. 
The  pulmonary  artery  has  been  injected  with  vermilion,  which 
has  penetrated  all  the  capillaries  of  the  lung ;  the  tracheal  and 
bronchial  glands  are  very  much  enlarged,  and  in  a  condition  of 
caseation.  Typical  miliary  tubercles  are  scattered  through  both 
lungs,  and  are  well  seen  both  on  the  cut  surface  and  beneath  the 
pleura.  Mici'oscopic  sections  of  the  lung  and  bronchial  glands 
shoAV  the  characteristic  structure  of  tubercle.  The  only  infor- 
mation vouchsafed  in  the  old  nuiseum  catalogue  is  that  the  infant 
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died  shortly  after  birth.  There  is  no  reason  for  doubting  the 
truth  of  this.  The  organs  are  of  the  size  natural  to  a  child  at 
birth  ;  they  are  not  those  of  a  child  several  months  old.  And 
fortunately  the  heart  and  vessels  are  present  to  confirm  the 
statement.  The  foramen  ovale  is  closed,  but  the  ductus 
arteriosus,  though  closing,  is  still  patent.  The  lungs  are 
expanded.  The  specimen  therefore  contains  internal  evidence 
that  the  statement  made  concerning  the  date  of  death  is  correct, 
and  it  may  fairly  be  concluded  that  the  infant  died  not  many 
days,  and  certainly  not  more  than  a  week  or  two,  after  birth. 
Yet  the  tuberculous  lesions  in  the  mediastinal  lymphatic  glands 
are  indisputably  of  uiuch  gi'eater  duration  than  this  ;  the  great 
size  of  the  glands,  and  the  advanced  caseation  which  they  shoAv, 
indicate  a  tuberculous  process  of  many  weeks,  probably  of  at 
least  a  month  or  two's  duration.  The  miliary  tubercles  in  the 
lungs  are  more  recent,  but  even  these  are  probably  of  ante-natal 
date.  It  is  much  to  be  regretted  that  nothing  is  recorded  of  the 
condition  of  the  mother  and  of  the  placenta.  If  the  congenital 
nature  of  the  tuberculosis  be  admitted,  one  point  calls  for  com- 
ment. In  post-natal  infection  primary  tubercle  of  the  bronchial 
and  tracheal  glands  is  so  common,  and  so  readily  explained  by 
inhalation  of  tubercle  bacilli  through  the  respiratory  avenues, 
that  it  is  somewhat  of  a  shock  to  find  a  precisely  similar  primary 
focus,  which  must  have  originated  long  before  the  foetus  had 
ever  drawn  a  breath.  Two  paths  of  infection  are  possible.  The 
bacilli  may  have  gained  access  to  the  foetus  from  the  placenta 
by  the  blood-stream  ;  in  this  event  lodgment  in  the  mediastinal 
glands  must  have  been  a  pure  accident.  It  seems  more  likely 
that  from  the  placenta  tubercle  bacilli  gained  access  to  the 
liquor  amnii,  and  thus  passed  into  the  mouth  of  the  embryo.  It 
is  well  established  that  a  f(ctus  frequently  swallows  amniotic 
fluid,  and  it  is  not  difficult  to  believe  that  the  fluid  may  have 
])assed  into  the  trachea.  Such  an  explanation  of  the  specimen 
brings  it  more  into  harmony  with  what  is  known  to  be  the  path 
of  infecti(ni  in  sucli  cases  after  birth.  JcDivary  6fh,  1903. 
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15.   Two  specimens  of  rare  forms  of  congenital  malformation  of 

the  heart. 

By  F.  W.  Andeewes. 

These  specimens  liave  been  in  the  museum  of  St.  Bartholo- 
mew's Hospital,  one  for  more  than  fifty,  and  the  other  for  more 
than  eighty  years.  Yet  till  now  they  have  not  been  adequately 
dissected  or  described,  so  that  they  have  all  the  interest  and 
value  of  new  specimens.  The  method  employed  in  their  dis- 
section has  been  to  stitch  up  all  incisions,  so  as  to  bring  the 
heart  as  nearly  as  possible  back  to  its  original  shape.  The 
cavities  are  then  exposed  by  cutting  large  rounded  Avindows  in 
the  anterior  walls  of  the  ventricles,  aorta,  and  pulmonary 
artery,  and  in  the  posterior  walls  of  the  auricles.  In  this  way 
the  cavities  and  orifices  can  be  well  displayed  (with  the  sole 
exception  of  the  aortic  orifice). 

Case  1.  Absent  right  auricula-ventricular  orifice,  with  rudi- 
mentary right  ventricle.  Double  left  auriculo-ventricular  orifice. — 
The  heart  is  that  of  an  infant  which  died  at  seven  weeks.  The 
greater  part  of  the  organ  is  formed  by  the  left  ventricle,  which 
is  thick-walled  and  capacious,  and  gives  rise  to  a  normal  aorta. 
The  right  ventricle  is  a  mere  rudiment  perched  on  the  shoulder 
of  the  left;  its  cavity  is  no  bigger  than  a  large  pea,  but  the 
coniis  arteriosus,  though  small,  is  not  so  small  in  proportion. 
The  ]mlmonarv  artery  is  small,  but  there  is  no  pulmonary 
stenosis ;  the  valve  shows  three  fragile  cusps  which  are  not 
adherent.  The  ductus  arteriosus  is  so  nearly  closed  that  a 
bristle  can  only  be  passed  part  of  the  way  along  it.  There  is  a 
small  gap  in  the  upper  part  of  the  septum  ventriculorum.  The 
foramen  ovale  is  widely  patent.  The  right  auricle  is  of  normal 
size,  but  has  in  its  floor  no  trace  of  any  auriculo-ventricular 
orifice,  or  any  direct  communication  with  the  rudimentary  right 
ventricle ;  the  ven^e  cavci)  opening  into  it  are  normal.  The 
floor  of  the  left  ventricle,  on  tlie  contrary,  presents  two  distinct 
aiiriculo-venti-iciiliir  iii'itic(>s,  nearly  equal  in  size,  and  situated 
one  Itehind  the  other.  'I'hey  are  sejiarated  by  a  stout  fibrous 
septum,  and  each  has  its  own  well-developed  valve-curtains  and 
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.  chordas  tendineae  attached  to  different  papdlary  muscles.  Botli 
open  into  tlie  left  ventricle.  Seen  from  above,  the  two  orifices 
are  distinct,  but  on  the  ventricular  aspect  there  is  some  slight 
fusion  of  the  valve-curtains.  A  conceivable  explanation  of  this 
very  rare  condition  may  be  hazarded.  The  primitive  communi- 
cation between  auricle  and  ventricle  is  divided  into  two  by  the 
coalescence  of  two  prominences  of  connective  tissue,  which  grow 
out,  one  from  the  front  and  one  from  the  back  of  the  originally 
single  channel.  The  bridge  thus  formed  is  the  "  septum  inter- 
medium "  of  His.  The  "septum  superius  "^  growing  down  from 
above  and  dividing  the  auricles,  and  the  "  septum  inferius " 
growing  up  from  below  and  dividing  the  ventricles,  ought  to 
fuse  with  the  septum  intermedium  and  complete  the  separation 
between  the  right  and  left  cavities  of  the  heart.  If,  by  any 
chance,  the  superior  and  inferior  septa  became  deflected  and 
fused  with  the  primitive  heart  Avail  to  the  right  side,  instead  of 
with  the  septum  intermedium^  the  condition  shown  in  this 
specimen  would  be  produced — a  total  absence  of  communication 
between  the  right  auricle  and  ventricle  and  two  orifices  on  the 
left,  separated  by  the  isolated  septum  intermedium.  The  number 
of  cusps  in  the  auriculo-ventricular  valves  in  the  specimen  is 
too  ill-defined  to  enable  one  to  say  with  certainty  that  one  is 
bicuspid  and  the  other  tricuspid. 

Case  2.  Atresia  of  tlie  conus  arteriosus  of  the  rigJit  ventricle 
hy  a  stout  muscular  septum,  perforated  only  by  a  minute  aperture. 
— The  heart  is  that  of  an  adult  Avho  survived  to  the  age  of 
28  years.  It  was  added  to  the  museum  of  St.  Bartholomew's 
Hospital  some  time  before  the  year  1831,  and  nothing  is  now 
known  as  to  the  clinical  history  of  the  case.  The  two  ventricles 
are  nearly  equal  in  size  and  in  the  thickness  of  their  walls  ;  they 
contril)ute  iilniost  equally  to  the  formation  of  the  broad,  blunted 
apex.  There  is  a  wide  defect  in  the  upper  part  of  the  inter- 
ventricular septum.  Whei-e  the  body  of  the  right  ventricle 
should  pass  into  the  conns  arteriosus,  it  is  separated  from  it  by 
a  muscular  septum,  at  least  a  quarter  of  an  inch  in  thickness, 
and  continuous  with  the  ventricular  wall.  'J'he  conus  arteriosus 
is  tlius  scjiarated  (tlT  as  a  distinct  muscular  clianilxM',  triangular 
ill  slia)>c,  and  with  rudinu'iitaiw  colnnuuu  cai-nea>  in  its  walls. 
This   chanibei-    passes    above    into    the    pulmonary   artery  ;  the 
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pulmonary  orifice  is  small  but  not  locally  narrowed ;  its  valve 
presents  only  two  cusps,  scarcely  thickened  or  coherent.  The 
sole  communication  between  the  right  ventricle  and  the  pulmo- 
nary artery  is  by  a  minute  rounded  aperture  in  the  abnormal 
muscular  septum  above  mentioned.  This  aperture  just  admits  a 
good-sized  probe,  and  presents  some  calcareous  deposit.  A  few 
partially  calcified  vegetations  are  present  on  the  wall  of  the 
conus  above  it,  and  there  are  also  some  small  vegetations  on  the 
tricuspid  valve.  The  tricuspid  and  mitral  valves  are  otherwise 
natural.  The  foramen  ovale  and  the  ductus  arteriosus  are  un- 
fortunately not  preserved  in  the  specimen,  so  that  their  condition 
is  unknown.  But  it  is  difficult  to  believe  that  the  patient  can 
have  survived  to  the  age  of  twenty-eight  years  without  some 
other  blood-supply  to  the  lungs  than  that  presented  by  the 
minute  orifice  in  the  muscular  septum  seen  in  the  specimen.  In 
spite  of  the  evidence  of  secondary  endocarditis,  it  is  plain  that 
this  extremely  rare  form  of  pulmonaiy  stenosis  depends  directly 
upon  developmental  abnormality,  and  not,  as  is  believed  to  be 
the  case  in  most  instances  of  the  condition,  upon  a  foetal  endo- 
carditis. January  Qth,  1903. 


16.    Occhision    of  the   innominate    artery    without    subsequeiit 

thromhosis. 

By  H.  Thuesfield. 

Thk  specimen  (from  a  man  aged47)  consists  of  that  part  of  the 
arch  of  the  aorta  from  which  arise  the  three  main  branches. 
These  are  seen  a])])Hrcntly  normal  in  situation  and  size.  The 
aorta  was  itself  the  seat  of  an  aneurysm,  the  rupture  of  which 
had  caused  sudden  death.  The  wall  of  the  aorta  is  extensively 
diseased  ;  the  endarteritis  is,  however,  of  a  somewhat  unusual 
character;  it  does  not  show  the  "atheromatous  ulcers"  and 
calcareous  plates  which  are  so  often  seen  in  the  walls  of 
aneurysmal  sacs,  but  presents  an  almost  smooth  surface  slightly 
nodular,  but  without  any  distinct  breach  in  the  surface.  The 
orifice  of  the  left  subclavian  is  surrounded  by  a  slightly  yellower 
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patch  of  endarteritis,  but  is  widely  open  ;  that  of  the  left  carotid 
is  reduced  to  the  size  of  a  pin-head,  though  the  artery  itself 
remains  of  normal  size  and  shows  no  traces  of  thrombosis.  The 
same  change  has  gone  on  to  a  further  extent  in  the  case  of  the 
innominate  artery  ;  here  there  is  not  02ily  no  orifice  at  all  to  be 
seen  on  the  aortic  wall,  but  there  is  not  even  a  dimple  or  pucker 
in  the  surface  to  betray  the  spot  at  which  it  was  situated.  Here 
again  also  the  innominate  artery  has  remained  of  a  natural  size, 
and  there  is  no  trace  of  clotting ;  a  probe  pas.ses  down  to  the 
aorta  without  any  obstruction. 

A  case  identical  in  nearly  all  respects  Avas  reported  to  the 
Society  by  Dr.  Spencer  Watson  in  the  year  1868  {'  Path.  Soc. 
Trans.,'  vol.  xix,  p.  170).  The  patient  was  aged  56,  and  three 
years  before  death  it  had  been  noted  that  the  left  radial  pulse 
was  smaller  than  the  right.  The  patient  died  in  an  attack  of 
angina.  At  the  post-viortem  examination  it  was  found  that 
"  the  orifice  of  the  left  subclavian  artery  was  completely  closed, 
though  its  canal  was  pervious  up  to  the  point  of  origin  from 
the  aorta." 

The  two  points  of  interest  which  present  themselves  in  these 
cases  are — first,  the  nature  of  the  endarteritis  which  can  thus 
close  up  a  large  orifice  in  the  wall  of  the  aorta ;  and  secondly, 
the  reason  why  the  blood  between  the  orifice  and  the  first 
branch  did  not  coagulate.  In  respect  of  the  endarteritis,  I 
suppose  it  must  be  considered  as  a  form  of  obliterating  endar- 
teritis, though  one  is  more  familiar  with  this  in  smaller  arteries 
than  the  innominate  and  subclavian.  With  regard  to  the  second 
point,  I  cannot  advance  any  explanation  for  the  absence  of 
thrombosis.  December  2nd,  1902. 


17.  Dermoid  cyst  of  the  inguinal  canal. 

By  Hkrbert  J.  Patkrson. 

This  cyst  was  removed  from  tlic  inguinal  ciniiil  of  a  gentleman 
aged  3").  A  swelling,  thought  to  ])e  hernial,  had  l)eeu  noticed 
in  the  right  inguinal  region  for  five  years.     Three  weeks  before 
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I  saw  the  patient  the  swelling  had  suddenly  become  painful, 
and  an  attempt  had  been  made  to  reduce  it  under  an  aneesthetic. 
The  swelling  was  elastic,  oval  in  shape,  about  three  inches  in 
length,  with  its  long  axis  in  the  line  of  the  inguinal  canal.  It 
extended  somewhat  inwards  over  the  front  of  the  pubic  bone. 
The  external  abdominal  ring  was  large,  readily  admitting  the 
tip  of  the  finger,  which  impinged  itpon  the  swelling  lying  appa- 
rently in  the  inguinal  canal.  On  cutting  through  the  aponeu- 
rosis of  the  external  oblique  muscle,  an  opaque  whitish  swelling 
w^as  exposed.  The  swelling  was  incised,  and  thick  pultaceous 
material  escaped.  Further  examination  showed  the  swelling  to 
be  a  closed  sac,  not  communicating  with  the  abdominal  cavity. 
The  sac  was  dissected  out,  and  it  was  found  to  be  firmly  adherent 
to  the  neighbouring  structures.  There  was  no  hernial  sac 
existing,  but  there  was  a  considerable  gap  in  the  muscular  wall 
of  the  abdomen,  between  the  arciform  fibres  and  the  conjoined 
tendon  on  the  inner  side,  and  Poupart's  ligament  below.  Poste- 
riorly, in  its  outer  two-thirds,  the  cyst  lay  in  contact  with  the 
subperitoneal  fat  in  the  gap  above  described,  while  its  inner 
third  lay  in  contact  with  the  anterior  surface  of  the  pubic  bone, 
to  Avhich  it  was  attached  by  a  firm'  fibrous  band.  Inferiorly,  the 
cyst  lay  close  to  the  grooved  superior  surface  of  Poupart's  liga- 
ment, part  of  the  cyst  wall  extending  deeply  and  being  adherent 
to  the  femoral  vein.  Anteriorly,  the  cyst  was  covered  by  the 
aponeurosis  of  the  external  obli(|ue  muscle. 

The  cyst  measured  t^vo  and  three-quarter  inches  by  one  inch. 
A  single  hair  was  found  on  the  interior  of  the  anterior  wall. 
Microscopically,  a  section  of  the  cyst  wall  shows — 

1.  Epidermis,  Avith  a  well-marked  stratum  squamosum,  a 
stratum  epitrichiale,  and  a  deeper  layer  of  more  deeply  staining 
cells. 

2.  Cutis  vera  of  connective  tissue,  the  superficial  layer  of 
which  shows  no  papilhe. 

Cysts  of  the  inguinal  canal  have  been  described  as  "  der- 
moids," but,  as  Bland-Sutton  remarks  (1),  "the  records  are  not 
to  be  relied  on."  Cysts  have  been  assumed  to  ])e  dermoid  on 
no  other  evidence  than  that  they  contained  pultaceous  material. 
Notwithstanding  a  careful  search  I  have  been  unable  to  find  a 
single  case  in  whicli  llic  wall  of  tiie  sujjposed  dermoid  was  sub- 
mitted   to    inicrosco])ical    examination.     It    is  noteworthy  that 
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Lannelongue  and  Achard  (2)  do  not  even  mention  dermoids  of 
the  inguinal  canal.  In  the  literature  of  recent  years,  the  only 
case  of  supposed  dermoids  in  this  region  which  I  have  been  able 
to  find  is  one  reported  by  Pearce  Gould  (3),  but  there  were  no 
hairs  in  the  sac,  and  the  wall  of  the  sac  was  not  examined 
microscopically. 

References. 

1.  Bland-Sutton.—'  Tumours,'  2nd  ed.,  p.  353. 
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June,  1902. 

Report  on  Mr.  Fater son's  Dermoid  Cyst  from  the  Inguinal 
Canal,  hy  the  Members  of  Council  representing  Morhid  Anatomy. 
—We  have  examined  the  cyst  exhibited  by  the  author,  and  the 
microscopic  sections  submitted  to  us,  which  we  have  supple- 
mented by  others  prepared  by  ourselves. 

The  author  describes  the  cyst  wall  as  lined  by  "  epidermis, 
with  a  well-marked  stratum  squamosum,  a  stratum  epitrichiale, 
and  a  deep  layer  of  more  deeply  staining  cells."  This  descrip- 
tion does  not  appear  to  us  as  complete  as  the  rarity  of  the 
specimen  would  demand.  We  regard  the  epidermis  as  constituted 
superficially  by  a  stratum  corneum,  beneath  this  by  a  narrow 
stratum  granulosum,  and  beneath  the  latter  by  a  Malpighian 
layer  in  every  way  nornuilly  constructed,  its  more  superficial 
cells  being  flat,  its  deeper  polyhedral,  and  its  deepest  vertically 

elongated. 

We  differ  from  the  author  in  his  view  as  to  the  presence  of  a 
stratum  epitrichiale.  We  regard  the  spaces  in  the  stratum 
corneum  not  as  within  cells,  but  as  due  to  artificial  delamination 
of  the  layer.  We  do  not  consider  that  an  epitrichial  layer 
is  present.  In  ])larc>s  where  the  edge  of  the  section  has 
become  turned  in  the  mounting,  the  horny  material  appears  as 
long  narrow  ribbons.  The  simulated  cell-distensiou  is  wantnig, 
moreover,  in  sections  made  by  ourselves  without  the  employment 
of  paraffin.  In  such  sections  we  may  notice,  also,  that  the  dee]) 
palisade  series  of  cells  is  throughout  vertically  disposed,  whilst 
the  disposition  is  only  here  and  there  apparent  in  the  sections 
submitted  by  the  author.     The  sections  ].repared  by  ourselves 


150  PRIMARY  SARCOMA  OF  THE  LUNG. 

were  made  especially,  hoAvever,  with  the  object  of  studying  the 
elastic  tissue  present  in  the  corium  of  the  cyst  Avail,  and  for 
this  purpose  they  were  stained  AA^ith  Unna's  acid  orcein.  They 
exhibit  a  notable  amount  of  the  tissue  in  question.  In  the 
deepest  part  of  the  corium  the  elastic  fibre  is  sparsely  distributed 
amongst  the  bundles  of  Avhite,  and  is  itself  compai'ati\'ely  coarse 
in  texture ;  in  the  immediate  neighbourhood  of  the  epidermis  it 
forms  a  fine,  A'ery  conspicuous  brushAvork  of  fibrils  intimately 
mingled  AAdth  the  fibres  of  the  white  kind. 

AVe  consider,  therefore,  that  the  cyst  may  be  classified  as  a 
dermoid.  The  presence  of  a  stratum  granulosiim  in  its  epithe- 
lium serves  to  distinguish  it  from  a  mucosal  cyst  or  one  formed 
of  mucous  membrane,  AA'hilst  the  large  amount  of  elastic  tissue 
in  the  corium,  and  the  thickness  of  the  corium  itself,  not  only 
indicate  its  cutaneous  relationship,  but  differentiate  it  from  such 
a  cyst  as  might  arise  in  a  hair-follicle. 

As  to  the  origin  of  the  cyst,  the  author  offers  no  suggestion. 
Having  in  vieAV  the  attachment  of  its  inner  end  to  the  symphysis 
pubis,  and  the  fact  that  it  occupied  only  the  very  lowest  portion 
of  the  inguinal  canal,  it  may  be  surmised  that  the  cyst  arose  in 
connection  \A-itli  the  median  closure  of  the  abdominal  AA'all. 

T.  ^y.  p.  Laaa'eence. 
S.  G.  Shattock. 

(Signed)         H.  Morley  Fletcher. 
On  behalf  of  the  Members  of  Council  rejjresenting  the  section 
of  Morbid  Anatomy,  November,  1902. 


18.  A  case  of  primary  sarcoma  of  the  lung. 

By  E.  P.  Badmann  and  F.  A.  Baixbridge. 

History. — Edith  A — ,  aged  o  years  and  1 1  months,  Avas  brought 
to  the  Hospital  for  Sick  Children,  Great  Ormond  Street,  on 
June  80th,  1902,  on  account  of  cough  and  h.emoptysis.  She 
was  admitted  under  the  care  bf  Dr.  D.  B.  Lees,  to  wlioiu  we  are 
indebted  for  permission  to  publish  the  case. 
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The  past  history  was  that  the  child  had  been  ailing  for  six 
weeks.  The  illness  began  with  headache  and  complaints  of  pain 
in  the  abdomen  after  food ;  soon  afterwards  she  became  feverish 
and  developed  a  cough.  Two  weeks  after  the  onset  she  spat 
up  blood  during  a  fit  of  coughing.  "  The  blood,  which  was 
mixed  with  matter,  poured  through  the  nose  and  mouth,  and 
continued  to  do  so  for  five  or  six  minutes  after  the  couo-h 
stopped."  A  similar  attack  of  hasmoptysis  occurred  the  same 
night,  and  was  repeated  during  the  next  four  or  five  evenings. 
No  further  bleeding  took  place  until  the  day  before  admission, 
when  "  a  clot  of  blood  came  from  the  nose."  During  the  last 
few  days  the  cough  had  been  worse,  the  child  was  irritable, 
refused  her  food,  and  complained  more  of  headache  and  pain  in 
the  abdomen.  She  had  lost  flesh  to  a  considerable  extent 
since  the  onset  of  the  illness.  There  was  never  vomiting  or 
diarrhoea. 

Before  the  present  illness  the  child  had  been  in  good  health, 
with  the  exception  of  an  attack  of  whooping-cough  six  months 
before,  which  had  left  her  with  discharging  ears.  She  Avas  one 
of  a  family  of  six,  of  whom  one  was  stillborn  and  two  had  died, — 
one  of  an  "  abdominal  operation,"  the  other  of  '^  abscesses  in 
the  head."  No  tendency  to  hereditary  disease  on  the  part  of 
the  parents  was  elicited. 

State  on  admission. — On  admission  the  case  appeared  to  be  a 
(dear  one  of  eifusion  into  the  left  pleura.  The  child  was  pale, 
and  looked  very  ill ;  she  lay  on  her  left  side.  Considerable 
respiratory  distress  was  present,  and  there  was  a  frequent 
shallow  cough.  The  temperature  on  admission  was  101-4°  F.. 
the  pulse  132,  respiration  68.  The  whole  of  the  left  side  of  the 
chest  was  dull  to  percussion,  and  the  breatli-sounds,  vocal 
resonance,  and  vocal  fremitus  deficient  or  absent.  The  inter- 
costal spaces  bulged,  and  there  was  some  dilatation  of  the 
superficial  veins.  The  heart  was  displaced  considerably  to  the 
right. 

Course,  of  illness. — Shortly  after  admission  the  child  was 
an^sthetised,  and  an  exploratory  needle  inserted  in  three  places 
in  the  neighbonrlioud  of  the  ang1(>  of  the  left  scapula,  but  only 
II  little  blood-stained  fluid  obtained.  An  incision  was  then 
made  thrcjugh  an  intercostal  space  into  the  pleura  with  no 
further  results.     A  tube  was  left  in  the  wound. 

12 
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On  July  1st,  the  day  following-  admission,  distinct  physical 
signs  of  pneumothorax  developed  over  the  front  of  the  chest. 

On  July  2nd  aspiration  was  performed  in  the  middle  of  the 
left  axilla,  and  a  little  frothy  blood-stained  fluid  drawn  off  con- 
taining some  fragments  of  cheesy  debris.  No  evidence  of 
malignant  growth  could  microscopically  be  found  in  these,  and 
examination  for  tubercle  and  other  organisms  proved  negative. 

On  July  4th  an  exploratory  syringe  was  again  introduced  at 
the  left  posterior  base,  this  time  with  no  result. 

The  pneumothorax  still  persisted,  pulse  and  respiration  rate 
remained  high,  and  the  pyrexia  maintained  an  irregular  course, 
ranging  between  97°  and  100*8°;  there  was  never  any  expectora- 
tion. The  general  condition  of  the  child  became  rapidly  worse, 
and  death  occurred  on  July  12th,  a  fortnight  after  admission. 
The  whole  duration  of  the  illness  was  eight  weeks. 

Post-viortem  examination. — At  the  necropsy  the  upper  lobe  of 
the  left  lung  was  found  to  be  replaced  by  a  soft  odourless 
growth  of  friable,  brain-like  consistence,  with  large  blood-clots 
on  its  surface.  The  Avhole  was  shrunken  and  small,  leaving"  a 
considerable  space  in  the  upper  half  of  the  left  chest.  The 
lower  lobe  was  collapsed  and  firm,  but  showed  no  signs  of 
invasion  by  the  new  growth.  The  left  pleura  was  adherent  all 
round,  and  thickened  by  fibrinous  exudation,  but  no  nodules 
were  found,  and  it  appeared  to  be  quite  free  from  any  new 
gTowth.  The  right  lung  was  emphysematous,  with  patches  of 
collapse.  The  bronchial  and  mediastinal  glands  presented  a 
healthy  appearance,  and  no  secondary  growth  could  be  dis- 
covered in  any  other  tissues  or  organs. 

On  histological  examination  the  growth  in  the  left  upper  lobe 
was  found  to  be  sarcoma  of  the  round-celled  variety. 

Primary  sarcoma  of  the  lungs  is  a  very  rare  disease.  The 
post-mortem  records  of  the  Hospital  for  Sick  Children,  from 
January,  I860,  to  the  present  day,  do  not  furnish  a  single  other 
instance  of  its  occurrence.  Drs.  Rolleston  and  Trevor,  Avho 
recently  described  a  case  which  had  occurred  at  St.  George's 
Hospital,  were  able  to  find  records  of  only  seven  other  instances 
of  this  condition.  Fehruary  Vlth,  1903. 
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19.   Carcinoma  of  the  thoracic  duct. 
By  W.  T.  HiLLiEE. 

For  permission  to  show  this  case  I  am  indebted  to  the  courtesy 
of  both  Dr.  A.  F.  Yoelcker  and  Dr.  R.  A.  Young. 

The  case  is  that  of  a  married  man  aged  61,  a  pocket-book 
maker,  who  was  admitted  under  the  care  of  Dr.  A^oelcker  m 
August,  1902.  His  fatnily  history  gives  no  record  of  tubercu- 
losis, syphilis,  or  cancer ;  both  his  parents  lived  to  over  eighty. 
Of  previous  illnesses  he  had  a  mild  attack  of  typhoid  fever  ten 
years  ago,  and  was  ill  four  weeks  with  it.  He  has  had  four 
attacks  of  influenza  followed  by  bronchitis.  The  last  of  these 
was  five  years  ago.  Since  one  of  these  attacks,  in  1891,  he 
noticed  wasting  of  the  thumb  muscles,  but  no  inconvenience  a& 
loss  of  movement  or  muscular  twitchings.  Eighteen  months, 
ago  he  was  laid  up  for  two  months  with  pneumonia,  which  left 
him  very  weak,  and  since  that  time  he  has  felt  ill.  He  dates 
his  present  illness  from  the  beginning  of  1902,  when  he  began 
to  have  pains  right  across  the  upper  part  of  his  abdomen.  He 
has  never  vomited  or  felt  sick  from  them.  The  pains  are  a  dull 
aching,  sometimes  griping ;  they  are  always  continuous.  For 
the  last  ten  days  or  so  he  has  rapidly  lost  weight.  The  following' 
is  the  description  of  his  condition  on  admission  : 

The  patient  is  an  old  man  with  sunken  cheeks.  There  is 
wasting  of  the  muscles  of  the  hand — interossei  and  lumbricales, — 
especially  on  the  right  side.  Wasting  is  more  marked  on  the 
extensor  than  on  the  flexor  aspect.  There  is  great  loss  of  tone 
in  the  abductors  and  flexors  of  the  thumb.  Knee-jerks  appeal* 
to  be  absent  on  both  sides.  I'u])ils  react  to  light  and  accommo- 
dation.    Temp.  99°. 

Resjjiratory  system. — There  is  well-marked  wasting  of  the 
respiratory  muscles  exposed  to  view,  hut  there  is  good  move- 
ment on  both  sides.  Palpation  reveals  absence  of  vocal  fremitus 
from  the  left  infra-clavicular  region.  There  is  no  abnormal 
impairment  of  resonance  on  percussion  in  any  ]iart  of  the  clu'st, 
which,    ill    fact,    is    hyper-resonant.     On    nuscultation    there  is 
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tubular  breathing  heard  on  the  left  side  beneath  the  clavicle. 
The  breath-sounds  over  the  left  upper  lobe  at  the  back  are 
weak. 

Cardio-vascular  system. — The  heart's  apex-beat  is  in  the  sixth 
left  interspace,  half  an  inch  internal  to  the  nipple  line.  The 
superficial  cardiac  dulness  has  the  following  boundaries: — above 
the  fourth  rib  internally,  the  left  border  of  the  sternum,  below 
the  seventh  costal  cartilage.  No  murmurs  are  heard.  The  first 
sound  at  the  apex  is  clear.  No  sounds  heard  at  the  base  owing 
to  emphysema.  Pulse  :  good  volume,  moderate  tension,  artery 
atheromatous.  Urine  alkaline,  sp.  gr.  1020,  is  very  highly 
coloured,  contains  albumen ;  no  sugar,  pus,  or  blood.  His 
appetite  is  poor,  tongue  slightly  furred,  teeth  in  very  bad  con- 
dition. Bowels  very  constipated.  He  always  has  a  dragging 
pain  on  defa3cation,  Xo  sickness.  Over  the  abdomen,  in  left 
hypochondrium  and  stretching  over  epigastric  and  a  small  part 
of  the  umbilical  region,  he  feels  a  dull  aching  pain  which  is  con- 
tinuous. A  prominent  vein  can  be  seen  in  the  middle  line 
running  up  over  the  front  wall  of  the  abdomen  to  beneath  the 
ensiform  cartilage.  Hard  lump  felt  below  left  costal  margin. 
Lower  border  of  liver  not  felt. 

During  the  time  he  stayed  in  the  hospital,  till  he  died  on 
September  23rd,  his  chief  symptoms  were  obstinate  constipation, 
marked  emaciation,  and  the  appearance  of  secondary  growths. 
The  note  of  August  21st  is  of  interest — "  appetite  better,  but 
directly  he  moves  he  feels  pain  over  the  abdomen."  The  inter- 
costals  on  the  left  side  have  wasted  to  a  much  greater  extent 
than  those  on  the  right  side.  There  is  a  more  uniform  hardness 
over  the  anterior  wall  of  the  stomach,  but  the  lump  felt  before 
has  not  diminished.  The  lower  border  of  the  liver  is  on  a  level 
with  the  umbilicus.  A  week  or  so  later  an  umbilicated  nodule 
in  the  liver  could  actually  be  seen  to  be  present. 

During  his  illness  his  temperature  was  practically  normal, 
falling  a  little  at  the  end.  The  pulse-rate  slightly  increased  in 
frequency  as  the  case  progressed. 

Autoiisy. — The  post-mortem  examination  was  made  by  Dr. 
R.  A.  Young,  to  whom  I  am  indebted  for  the  notes  from  which 
the  following  are  abstracted,  and  also  for  much  other  valuable 
assistance  in  tlie  preparation  of  this  paper.  There  is  extreme 
emaciation,    with    cachectic    appearance    and    slight    jaundice. 
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The  small  muscles  of  the  hand,  and  notably  the  abductor  indicis, 
are  particularly  wasted. 

On  the  posterior  Avail  of  the  bowel,  about  six  inches  above  the 
anus,  is  a  rather  firm  ulcerated  mass,  rather  larger  in  area  than 
half  a  crown.  It  does  not  involve  the  whole  circle  of  the  gut. 
The  central  part  of  the  growth  is  adherent  to  the  posterior  wall 
of  the  pelvis. 

From  this  mass  of  new  growth  there  is  a  continuous  chain  of 
enlarged  glands;  first,  those  behind  the  rectum  and  in  the 
mesosigmoid,  then  the  iliac,  then  the  mesenteric  and  aortic^ 
which  form  an  enormous  mass  about  the  mid-line  of  the 
abdomen.     These  glands  are  caseous  and  soft  on  section. 

The  aorta  is  almost  completely  surrounded  by  new  growth. 
On  removing  the  aorta  and  mass  of  glands  surrounding  it  the 
bodies  of  second  and  third  lumbar  vertebras  are  found  to  be 
largely  replaced  by  softened  new  growth.  Opposite  the  second 
lumbar  vertebra  is  found  the  greatly  enlarged  receptaculum 
chyli  and  its  tributaries,  filled  with  new  growth. 

From  this  point  the  thoracic  duct  is  continued  up  through 
the  diaphragm  as  an  irregularly  thickened  tube  or  stem,  and 
ends  as  a  wide,  flattened  tube  lying  over  an  enlarged  soft  left 
supra-clavicular  gland. 

"The  bronchial  lymph-glands  are  markedly  enlarged.  Secon- 
dary growths  occur  in  the  lungs  and  in  the  liver.  In  the  lungs 
the  deposits  of  growth  are  scattered  throughout  as  soft  masses 
an  inch  or  more  in  diameter.  In  the  liver  they  form  enormous 
umbilicated  masses,  and  cause  great  enlargement.  The  organ 
weighs  156 J  oz.,  and  occupies  the  hypochondriac  regions  and 
the  epigastrium.  In  the  peritoneum  are  only  a  few  ounces  of 
slightly  blood-stained  fluid,  not  chylous.  In  the  right  pleural 
cavity  are  16  oz.,  and  in  the  left  one  12  oz.  of  clear  fluid. 
There  is  a  slightly  increased  amount  of  clear  fluid  in  the 
pericardium.  The  heart  presents  a  condition  of  brown  atrophy, 
has  thin  walls,  and  there  is  atheroma  of  the  mitral  and  aortic 
valves.  The  following  organs  appeared  to  be  healthy : — the 
kidneys  (right  weighs  4|  oz.,  left  weighs  4.\  oz.),  the  spleen 
(small,  weighs  2.^  oz.),  the  pancreas,  supra-renal  capsules, 
thyroid  gland,  larynx,  trachea,  and  bronchi. 

Microscoj)irally  the  growth  in  the  rectum  nppears  to  be  a 
columnar-celled     cnrciiiomii,    althdugh     the    actual     aiiKUinr     of 
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Fig.  14. 


A  jilK/tofiiiiili  of  llie  llioriicic  iluct  descrilied  in  the  text,  a,  the  upper  hnlf,  showinff  the 
teniiiimtioii  nt  the  duct  on  an  eidiir«-ed  sui)ni-cliivicular  jrlnnd.  n,  the  lower  half  of  the 
duct  iirid  Its  tnhutarieM  ;  ilt  the  lowest  pnrt  is  shown  iin  cnlnrfjed  hunhiir  frlnnd.  [Slifrhtly 
reduced  :  the  \ip\)(ir  en<l  of  n  is  continuous  with  the  divided  lower  end  of  a,  the  figures 
giviiiK  the  entire  length  of  the  duct,  which  as  so  reduced  is  30  cm.] 
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columnar-celled  formation  is  rather  small,  and  spheroidal  cells 
are  very  abundant.  There  also  appears  to  be  considerable 
degeneration  of  the  cells.  The  liver,  lungs,  and  lumbar  lymph- 
glands  are  infected  by  similar  growth.  The  thoracic  duct 
appears  filled  with  new  growth,  and  its  walls  infiltrated.  More- 
over no  lining  layer  of  cells  can  be  distinguished,  so  that  the 
cells  of  the  new  growth  seem  to  be  attached  to  the  walls  of  the 
vessel.  The  cells  here  appear  to  be  spheroidal.  Groups  of 
these  cells  are  also  seen  in  spaces  in  the  wall  of  the  duct. 

Other  instalices  where  a  condition  of  this  nature  has  been 
found  at  the  autopsy  present  a  most  remarkable  similarity  in 
that  there  are  no  symptoms  to  indicate  the  condition — not  even 
chylous  ascites. 

Moreover  the  illustrations  given  of  the  specimens  leave  no 
doubt  as  to  the  identity  of  the  nature  of  this  case,  and  figures 
of  sections  also  show  appearances  so  alike  that  it  would  seem  to 
be  a  pathological  condition  of  a  very  definite  type. 

M.  Troisier  records  three  cases  ('Bull,  et  mem.  Soc.  Med.  d. 
Hop.  de  Paris,'  1897  and  1898). 

The  first  occurred  in  a  man  aged  34,  whose  illness  lasted 
about  nine  months.  The  primary  growth  is  said  to  have 
probably  begun  in  the  left  adrenal,  but  of  this  there  is  no 
absolute  proof.  At  the  autopsy  the  left  kidney  and  adrenal 
formed  a  bulky  tumour.  Large  distended  lymphatics  in  fat 
around  the  kidney.  The  lumbar  and  glands  along  the  aorta 
were  infected.  Dilated  lymphatics  also  occurred  in  the  lungs, 
especially  just  around  some  secondary  growths.  The  bronchial 
lymph-glands  and  the  left  supra-clavicular  gland  were  infected, 
posterior  mediastinal  glands  infected,  and  the  thoracic  duct. 
No  lesion  of  heart  or  aorta.  No  infection  of  axillary  or 
inguinal  glands.  Right  kidney,  adrenal,  bladder,  prostate, 
testicles,  liver,  stomach,  and  intestines  all  seemed  healthy.  The 
diaphragm  appeared  absolutely  healthy  on  both  aspects. 

The  second  case  was  that  of  a  woman  aged  50,  who  had  the 
primary  disease  in  the  uterus  involving  the  broad  ligaments. 
Secondary  growths  occurred  in  the  pelvis  of  the  left  kidney, 
peritoneum,  liver,  lumbar,  aortic,  and  left  supra-clavicular 
gland,  aiid  the  thoracic  duct.  No  microscopical  examination 
was  made  of  this  case. 

The    third    instance    occurred    in    a    woman    ayed    53.      The 
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primary  growth  was  in  the  lesser  curvature  of  the  stomach,  and 
involved  the  pancreas.  Secondary  growths  occurred  in  the 
liver,  omentum^  mesenteric  and  aortic  glands,  lungs,  bronchial, 
tracheal,  and  anterior  mediastinal  glands,  right  femur,  and  in 
the  thoi'acic  duct.  Microscopically  the  thoracic  duct  appeared 
filled  by  polymorphous  epithelial  cells,  while  two  or  three  layers 
of  large  cells  with  large  nuclei  were  seen  implanted  on  the 
internal  endothelial  lining  like  endothelial  cells, 

linger  C^Virchow's  Archiv,'  Band  cxlv)  relates  a  case  where 
this  condition  was  met  with.  The  patient,  a  woman  aged  49, 
died  from  carcinoma  of  the  uterus.  Secondary  growths  oc- 
curred in  the  liver,  left  kidney,  mediastinal  and  left  supra- 
clavicular glands,  and  in  the  thoracic  duct,  which  was  one  of  a 
twisted  bundle  of  cord-like  vessels.  Microscopically  the  growth 
appeared  as  a  squamous-celled  carcinoma  showing  alveolar 
arrangement;  no  cell  nests.  He  describes  the  remarkable 
appearance  of  sections  of  the  thoracic  duct  where  it  is  com- 
pletely thrombosed ;  its  wall  is  surrounded  by  adipose  tissue,  in 
which  a  few  epithelial  and  round  cells  are  present.  The 
peripheral  part  of  the  wall  is  of  nearly  normal  appearance ;  the 
inner  part  is  only  covered  with  normal  endothelium  in  a  few 
spots.  Collections  of  cancer  cells  are  frequently  present,  which 
are  grown  with  the  cells  of  the  inner  c.oat  without  distinct 
demarcation.  The  lumen  is  chiefly  filled  with  fibrin  threads, 
which  in  places  adhere  to  the  wall.  To  a  less  extent  it  is  filled 
with  collections  of  cancer  cells.  The  cells  lining  the  wall  have 
a  columnar  form. 

Unger  states  that  about  ten  cases  were  at  that  time  (1896)  on 
record. 

"Weigert  {'  Virchow's  Archiv,^  Band  Ixxix)  records  a  case  in  a 
man  aged  57.  The  primar}^  growth  was  a  columnar-celled 
carcinoma  of  the  rectum,  and  there  was  infection  of  the  liver, 
inguinal,  pelvic,  and  retro-peritoneal  lymph-glands,  and  the 
thoracic  duct. 

He  believed  the  duct  to  have  been  infected  from  the  lymph- 
glands  overlying  it  at  the  diaphragm. 

No  enlargement  of  the  lacteals  or  mesenteric  lymph-glands, — 
in  fact,  only  the  channels  in  the  immediate  connection  with  the 
duct  wore  enlarged. 

In  all  these   cases   there  was  practically  no  chylous  ascites, 
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although  in  Unger's  case  there  was  100  c.c.  in  the  perito- 
neum of  turbid  fluid  and  similar  fluid  in  both  pleural  cavities  ; . 
but  then  this  case  also  seems  to  have  differed  from  others  in 
that  not  only  the  thoracic  duct,  but  several  lymph-channels  in 
the  thorax  which  coursed  along  with  it  Avere  similarly  dis- 
tended. Weigert's  case  rather  differs  from  the  others  in  the 
absence  of  distended  lymph-channels  connecting  the  primary 
growth  with  the  thoracic  duct,  or  even  with  the  lymphatic 
glands. 

None  of  the  cases  appear  to  have  had  symptoms  giving  rise 
to  suspicion  of  the  condition,  unless  the  enlargement  of  the  left 
supra-clavicular  lymphatic  gland  or  glands  be  taken  as  such. 
That  it  should  not  be  is  evident  when  one  reflects  on  the  rarity 
of  the  thoracic  duct  infection  and  the  comparative  frequency  of 
infection  of  the  left  supra-clavicular  gland. 

As  to  the  cause  of  the  infection  of  the  thoracic  duct,  Troisier 
seems  to  think  this  condition  is  the  result  of  a  reaction  on  the 
part  of  the  lining  cells  of  the  duct  as  well  as  an  infection  by  the 
cells  of  the  new  growth.  There  seems,  however,  no  reasonable 
ground  for  calling  it  a  lymphangitis.  Yet  it  is  remarkable  that 
no  distinction  can  be  made  between  the  lining  cells  of  the  duct 
and  the  cells  of  the  new  growth. 

The  enlargement  is  also  remarkable.  This  is  comparable  to 
enlargement  of  lymphatic  glands  by  carcinoma,  which  for  a  long- 
time retain  their  shape. 

It  has  been  pointed  out  to  me  that  the  condition  may  be  one 
of  infection  of  the  lymphatic  channels  and  spaces  in  the  wall  of 
the  thoracic  duct;  in  that  case  one  can  only  assume  that  the 
enlarged  lymphatics  leading  from  the  primary  seat  of  disease  to 
the  glands  have  had  their  walls  infected  in  a  similar  manner. 
The  absence  of  chylous  ascites  appears  to  point  to  the  duct 
being  pervious  or  to  other  channels  being  open.  Troisier 
inclines  to  the  latter  view,— in  fact,  the  former  is  not  even  con- 
sidered. 

The  condition  here  recorded,  then,  is  evidently  a  definite  one, 
though  at  the  same  time  rare.  The  cases  present  a  remarkable 
similarity,  not  the  least  curious  feature  being  the  apparent 
union  between  the  lining  cells  of  the  duct  and  the  cells  of  the 
new  growth.  December  2nd,  1902. 
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20.  The  Jeucocytic  changes  following  splenectomy  comhinecl  with 
intra-venoiis  injections  of  sodium  cinnamate. 

By  H.  Batty  Shaw. 
(From  the  Pathological  Laboratory,  University  College,  London.) 

The  purpose  of  the  experiments  of  which  the  present  ones 
form  part  was  to  endeavour  to  find  what  share  the  spleen  takes 
in  the  leucocytic  changes  produced  under  varying  conditions  of 
leucocytosis. 

During  the  present  year  I  have  been  able  to  show  that  when 
cats  are  injected  with  cinnamate  of  sodium,  and  leucocytosis 
results  [1),  an  alteration  of  the  relative  proportion  of  leucocytes 
takes  place  (2).  The  change  produced  by  the  cinnamate  of 
sodium  in  increasing  the  leucocytes  of  the  blood  does  not  appear 
to  be  due  to  an  abstraction  of  fluid  from  the  blood-vessels.  The 
simpler  lymphocytes  appear  to  be  transformed  into  polymorpho- 
nuclear cells,  and  also  into  intermediate  forms.  So  far  as  the 
spleen  is  concerned  it  does  not  appear,  judging  from  the  results 
found  in  examining  the  blood  of  the  splenic  vein  before  and 
after  injection  with  cinnamate  of  sodium,  to  aid  or  hinder  this 
transformation . 

In  the  present  series  of  experiments  fifteen  animals  (cats) 
Avere  used.  In  only  eight  of  these  was  there  a  leucocytosis,  and 
deductions  are  drawn  from  these  animals  only,  although  in  the 
remaining  seven  animals,  despite  the  want  of  evidence  of 
leucocytosis,  similar  relative  changes  were  found  in  the  per- 
centage count  of  the  various  leucocytes. 

The  animals  were  anaesthetised  with  ether,  and  blood  drawn 
from  a  branch  of  the  right  jugular  vein,  exposed  by  dissection, 
was  subjected  to  numerical  estimation.  The  red  corpuscles 
were  enumerated  with  the  Thoma-Zeiss  instruments,  using  Sir 
William  Gowers'  hremocytometer  fluid,  and  the  white  corpuscles 
Avere  counted  by  using  a  '2  per  cent,  solution  of  acetic  acid  and 
a  Thoma-Zeiss  apparatus.  Films  of  blood  were  taken  at  the 
same  time  and  stained  by  several  methods,  e.  (/.  Avith  Jenner's 
stain,  Avith  dahlia,  and  Avith  the  Ehrlich-Biondi-Heidenhain 
stain.  The  greatest  sharpness  of  nuclear  definition  AA-as,  how- 
ever, obtained  Avith  Tjeislnnan's  stain  (4). 
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The  spleen  was  removed^  and  a  quarter  or  half  a  gramme  of 
cinnamate  of  sodium,  dissolved  in  warm  sterilised  water,  was 
injected  by  means  of  a  hypodermic  syringe  into  the  jugular 
vein :  with  care  the  hypodermic  needle  could  be  removed,  and 
the  puncture  in  the  vein  allowed  to  close  by  clot  without  any 
loss  of  blood,  nor  was  a  ligature  necessary  after  the  injection  of 
the  salt.  After  an  interval  of  two  and  three  quarters  to  six 
hours  the  blood  of  the  jugular  vein  was  again  examined,  and 
comparisons  were  made  with  the  results  obtained  before  the 
splenectomy  and  injection  of  cinnamate  of  sodium. 

Each  animal  was  kept  for  at  least  twelve  hours  without  food 
before  the  operations  were  performed. 

Table  I  shows  the  details  of  the  blood-count.  Considerable 
variation  will  be  found  in  the  total  numbers  of  red  and  white 
cells,  and  this  may  be  accounted  for  by  the  difficulty  in 
abstracting  small  amounts  of  blood,  much  more  difficult  than 
obtaining  blood  from  the  human  finger  or  ear,  for  in  this  case 
the  amount  of  escaped  blood  is  very  small.  In  the  case  of 
these  experiments  the  vein  was  incised,  and  the  points  of  the 
blood  pipettes  were  held  in  the  escaping  stream,  or  the  escaped 
blood  was  allowed  to  form  a  pool  in  the  adjacent  tissues,  and 
then  blood  was  immediately  taken  up  into  the  pipettes  from 
these  collections.  The  variability  in  the  white  cells  is  to  be 
regretted,  for  it  has  thus  been  necessary  to  make  analysis  of  the 
various  forms  of  white  corpuscles  from  eight  instead  of  fifteen 
animals. 

Table  II  shows  the  analysis  in  percentages  of  all  forms  of 
leucocytes  before  and  after  experiment.  It  will  be  observed 
that  in  almost  all  cases,  the  exceptions  being  experiments 
Nos.  11  and  15,  the  .small  hjmijhocyteH  are  reduced  in  number  as 
a  result  of  the  experimental  procedure,  and  also  that  in  the 
majority  of  cases,  thirteen  out  of  fifteen,  the  'polyiuorijhonuclear 
cells  are  increased,  the  exceptions  being  Nos.  11  and  13. 

From  these  results  it  seems  justifiable  to  conclude  that  the 
blood  enumerations  slioAvn  in  '^Fable  I  are  not  to  be  relied  upon, 
and  that  probably  in  all  cases  a  leucocytosis  has  occurred  as  a 
result  of  the  injection  of  cinnamate  of  sodium,  because  the  otlicr 
effect  of  injection  of  cinnamate  of  sodium,  viz,  the  reduction 
of  small  lymphocytes  and  increase  in  polymorphonuclear  cells, 
is    present    in    the    large    niiij(n-ity    of    cases.       However,    as 
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splenectomy  has  also  been  performed,  it  is  safer  to  exclude  all 
cases  in  wliich  leucocytosis  Avas  not  demonstrated  by  the 
ordinary  methods  of  counting. 

Table  III  shows  the  effect  in  eight  animals  produced  by  the 
experiment  in  which  leucocytosis  was  produced.  As  those 
cases  alone  are  made  use  of  which  showed  a  leucocytosis,  it  is 
only  necessary  to  refer  to  the  percentages  of  the  various  forms 
of  leucocytes,  and  not  to  the  absolute  counts.  In  every  case 
the  small  lymphocytes  were  reduced  in  percentage ;  in  four 
cases  the  large  lymphocytes  were  also  reduced,  in  three  cases 
there  was  no  alteration,  and  in  one  case  there  was  an  actual 
increase;  the  average  of  the  results  showed  a  reduction.  The 
transitional  cells  were  increased  in  four  cases,  unaltered  in  two, 
and  reduced  in  two,  and  the  average  result  was  an  increase. 
Under  the  heading  of  "  immature  "  polymorphonuclear  cells  are 
included  two  forms  of  cells,  the  nuclei  of  which  are  intermediate 
in  shape  between  the  reniform  nuclei  of  transitional  cells  and 
the  complicated  nuclei  of  the  polymorphonuclear  cells ;  in  both 
cases  the  nucleus  is  like  a  strap  free  from  indentations,  and 
producing  in  different  cases  figures  like  the  letters  U  and  O. 
A  special  name  has  not  been  given  to  these  cells,  as  they  are 
apparently  only  more  advanced  stages  of  the  transitional  cells ; 
the  only  reason  for  their  separate  enumeration  is  that  the  shape 
of  the  nucleus  has  been  made  the  great  criterion  for  distinguish- 
ing what  appears  to  be  varying  degrees  of  development  of  one 
and  the  same  corpuscle,  viz.  the  small  lymphocytes  into  the 
several  varieties  of  cells  met  with  in  the  circulation.  In  five 
cases  there  was  an  increase  in  the  number  of  U  cells,  and  in 
three  a  decrease;  in  five  cases  the  O  cells  were  increased;  in 
two  they  were  unaltered ;  in  one  they  were  reduced  in  number. 
In  both  cases  the  average  result  was  an  increase. 

With  respect  to  the  polymorphonuclear  cells  there  was  an 
increase  in  every  case,  just  as  in  every  case  there  was  a  reduc- 
tion of  both  varieties  of  lymphocytes. 

Contrasting  the  condition  of  the  blood  before  and  after  the 
experiments,  it  would  seem  that  taking  the  small  lymphocytes 
and  the  polymorphonuclear  cells  as  extremes  of  a  series  of  cells, 
the  former  being  of  much  lower  differentiation  than  the  latter, 
as  a  result  of  the  experiments  performed  the  simpler  lympho- 
cytes have  been  reduced  in  number  and  the  polymorphonuclear 
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cells  increased,  and  that  tliei'e  has  also  been  in  the  majority  of 
cases  an  increase  of  the  transitional  and  immature  polymorpho- 
nuclear cells ;  that  the  chang-es  are  constant  in  the  extremes  of 
the  series,  and  are  generally  progressive  in  the  case  of  the 
intermediate  cells,  and  appear  to  be  quite  in  harmony  with  the 
view  that  lymphocytes  give  origin  to  the  other  white  blood- 
corpuscles,  possibly  in  the  blood-stream,  possibly  in  passing 
t-hrough  such  structures  as  bone  marrow,  as  shown  by  von 
Roietzky's  observations  (3). 

As  to  the  coarse  eosinophile  cells,  Table  III  shows  that  in  six 
cases  they  were  reduced,  in  one  unaltered,  and  in  one  increased 
in  number.  Possibly  these  cells  are  derived  from  the  poly- 
morphonuclear cells,  and  represent  a  less  active  form — an 
involution,  and  that  the  short  time  the  animals  were  under 
ether  may  not  have  been  sufficient  to  allow  the  onset  of  this 
change,  so  that  with  the  general  increase  of  the  other  leuco- 
cytes they  are  reduced  relatively. 

Table  IV  shows  an  analysis  of  all  the  experiments  carried  out 
in  this  connection.  It  would  appear  that  the  administration  of 
ether  for  two  and  a  half  hours  merely  stimulated  the  lympho- 
cytes to  produce  an  increase  of  the  transitional  and  immature 
polymorphonuclear  cells  without  increasing  the  polymorpho- 
nuclear cells.  Splenectomy  and  administration  of  ether  for 
three  hours  produces  a  more  definite  effect,  but  nothing  very 
exceptional ;  indeed,  the  difference  in  the  two  cases  might  be 
([uite  independent  of  splenectomy,  and  be  accounted  for  by  the 
increased  duration  of  the  administration  of  ether. 

The  injection  of  cinnamate  of  sodium,  however,  produces  still 
more  definite  results  of  the  same  order,  but  somewhat  less  in 
degree  than  those  |)roduced  by  splenectomy  combined  with 
injections  of  sodium  cinnamate. 

Conclusions. — In  resume  this  series  of  experiments  tends  to 
confirm  the  view  that  the  more  complex  leucocytes  are  derived 
from  the  simpler  ones.  Further,  that  the  only  immediate  differ- 
ence, i.  e.  difference  produced  within  a  few  hours  by  the  re- 
moval of  the  spleen,  combined  with  the  injection  of  cinnamate 
of  soda,  is  to  intensify  the  final  conversion  of  intermediate  cells 
to  polymorphonuclear  cells,  a  change  already  shown  to  have 
resulted  from  the  mere  injection  of  cinnamate  of  sodium. 
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21.   TJie  morbid  anatomy  of  erytliromelalgia. 

By  H.  Batty  Shaw. 
(From  the  Pathological  Laboratory,  University  College,  London.) 

Erythromelalgia  is  the  name  given  by  Weir  Mitchell  (1)  to  a 
condition  of  the  extremities  in  which  redness  and  pain  are 
associated.  Sir  Thomas  Barlow  (2),  in  contrasting  the  disease  with 
Raynaud^s  disease,  summarises  the  differences  thus : — Depend- 
ence produces  considerable  increase  of  the  dusky  red  or 
violaceous  tint  of  the  extremity  affected  ;  the  arteries  in  this 
position  of  the  limb  may  pulsate  forcibly;  pain  is  common, 
sometimes  constant,  and  more  especially  when  the  limb  is 
depensdent  or  the  parts  pressed  upon ;  in  wintry  weather,  or 
on  the  application  of  cold,  the  conditions  are  relieved;  on  the 
other  hand,  warmth  and  summer  weather  increase  the  pain; 
there  is  no  loss  of  sensation,  but  there  may  be  increased 
sensitiveness ;  the  local  temperature  of  the  affected  parts  may 
be  raised  or  lowered  ;  gangrene  does  not  occur ;  the  affection  is 
asymmetrical ;  there  is  a  certain  amount  of  swelling,  sometimes 
allowing  pitting  on  pressure,  sometimes  not;  incisions  over  such 
swelling,  even  down  to  the  bone,  have  proved  useless ;  excessive 
pain  on  pressure  upon  the  nerves  supplying  the  ])arts  affected 
is  not  found  ;  muscular  wasting  is  found,  but  explainable  by  the 
disuse  of  the  limb,  and  is  not  at  all  as  severe  as  in  cases  of 
disease  of  the  peripheral  nerves ;  a  reaction  of  degeneration  in 
the  nerves  of  the  affected  parts  has  not  been  found ;  the  deep 
reflexes,  with  few  exceptions,  are  not  reduced.    Tlie  disease  may 
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occur  alone^  or  may  be  associated  with  other  grave  disturbances 
of  the  central  nervous  system  ;  for  example,  hemiplesria,  general 
paralysis,  tabes  dorsalis,  myxoedema,  disseminated  sclerosis,  and 
chronic  myelitis  (3). 

Cases  occur  Avhich  are  somewhat  similar  to  the  cases  described 
by  Weir  Mitchell,  but  which  point  to  a  relationship  with  such 
diseases  as  Eaynaud's  disease  and  sclerodermia ;  and  Cassirer 
(4),  in  a  recent  monograph,  has  endeavoured  to  draw  clinical 
distinctions  between  these  three  maladies  and  the  affections 
intermediate  between  them. 

The  three  cases  examined  and  reported  upon  in  this  com- 
munication were  typical  ones  of  erythromelalgia.  The  pain 
was  so  severe  and  the  affected  extremity  so  useless  that  amputa- 
tion was  performed. 

Method  of  investigation. — The  affected  parts,  after  removal, 
were  hardened  in  alcohol  (Case  1  and  Case  2)  or  in  Miiller's 
fluid  (Case  3).  Sections  Avere  made  of  the  soft  tissues  of  each 
digit,  the  phalanges  being  resected  from  the  periosteum ;  in  the 
case  of  the  foot  (Case  1)  the  sections  made  were  representative 
of  the  whole  length  of  the  digit,  including  the  ends  of  the  toes ; 
in  the  other  two  cases  a  ring  of  tissue  was  examined,  the  length 
of  which,  measured  along  the  axis  of  the  digit,  was  about  half 
an  incli.  The  sections  were  cut  in  paraffin  for  the  study  of  the 
vessels,  and  in  celloidin  for  that  of  the  nerves.  In  order  to 
detect  any  recent  nerve  degenerations  the  nerves  were  stained 
by  a  combination  of  Busch,  Benda  and  van  Gieson^s  methods, 
and  in  some  cases  by  Marchi's  method.  In  addition,  portions 
of  the  larger  vessels  and  nerves  of  the  parts  affected  were  dis- 
sected from  the  adjacent  tissues,  mounted  as  above,  and  cut 
transversely  and  longitudinally,  and  subjected  to  the  same 
method  of  staining.  The  special  points  investigated  have  been — 
(1)  arterial  and  venous  changes;  (2)  changes  in  the  nerves, 
especially  the  finer  terminal  branches,  with  respect  both  to  a 
replacement  of  nerve-fibres  by  fibrous  tissue,  and  also  to  recent 
changes  degenerative  in  character.  In  estimating  the  possible 
vascular  and  nervous  changes,  constant  reference  Avas  made  to 
sections  prepared  from  the  digits  of  the  foot  of  patients  of  a 
similar  ago  dying  from  some  malady  not  likely  to  cause  peripheral, 
vascular,  and  nervous  disease, — for  example,  death  from  perfora- 
tion of  a  gastric  ulcer  in  a  young  woman. 
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Case  1. — A.  K — ,  a  young  woman  aged  24  years,  was  ad- 
mitted to  University  College  Hospital  under  Dr.  Charlton 
Bastian's  care ;  subsequently  she  was  admitted  to  St.  Bartholo- 
mew's Hospital  at  Rochester,  and  amputation  was  performed  for 
extreme  pain.  This  patient  had  suffered  from  her  symptoms  for 
five  years.  The  left  foot  would  become  reddish  blue,  especially 
when  held  dependent  or  when  it  was  kept  warm ;  there  was 
also  some  puffiness  and  hyperaesthesia.  There  were  brief 
periods  when  the  foot  in  parts  became  doubtfully  slightly 
anesthetic,  but  such  antestbesia  was  never  permanent.  There 
were  also  nutritional  disturbances  of  the  nails  and  skin  ;  there 


Fig.  15. 


Ficx.  IB. 


Fig.  15. — Transverse  section  of  the  external  plantar  artery  of  Case  1, 
showing  irregular  thickening  of  the  internal  coat,  and  at  one  part 
doubling  of  the  elastic  lamina  of  Henle. 

Fig.  16.  — Ti-ansverse  section  of  the  external  plantar  vein  of  Case  1, 
showing  almost  complete  occlusion  of  the  lumen  by  thrombosis  and 
also  well-marked  canalisation. 


was  no  reaction  of  degeneration.  The  plantar  reflex  Avas  absent 
in  this  foot,  and  very  feeble  in  the  right  foot ;  the  knee-jerks 
were  brisk;  there  was  some  tenderness  in  the  calf  muscles. 
When  the  foot  Avas  placed  in  warm  Avater  patches  of  salmon-red 
colour  appeared  in  the  midst  of  the  general  blueness  of  the 
extremity. 

Morbid  anatomy. —  («)  Vessels. — Some  thickening  in  the  intima 
was  present  in  all  the  digital  arteries,  and  in  those  of  the  third 
toe  it  was  considerable.  Irregularly  disposed  thickening  was 
also   present   in    the   internal    and    external   plantar    arteries, 
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especially  in  the  latter.  Tlie  most  pronounced  changes  were 
met  with  in  the  vena3  comites  of  these  vessels.  The  lumen  of 
the  veins  accompanying  the  external  plantar  artery  was  almost 
quite  occluded  by  clot,  and  marked  canalisation  was  present. 
The  dorsal  artery  and  veins  were  normal. 

(6)  Nerves. — In  no  case  of  a  digital  or  plantar  nerve  was  any 
recent  degeneration  discovered.  Abundant  nerve-fibres  were 
seen  in  the  case  of  the  digital  nerves  distributed  to  each  toe  ex- 
cept in  the  case  of  the  great  and  second  toe,  in  which  the  nerve- 
fibrils  were  very  much  scattered  instead  of  being  collected  into 
coarse  bundles;  in  no  case,  however,  were  bundles  of  fibrous 
tissue  found  containing  less  than  a  dozen  nerve-fibres.  The 
plantar  and  musculo-cutaneous  nerves  were  quite  healthy. 

Case  2  (5). — P.  N— ,  a  pointsman  aged  29  years,  was  admitted 
to  University  College  Hospital  under  Dr.  Bradford's  care.  Ten 
years  previous  to  the  Onset  of  his  symptoms  he  had  been  struck 
on  the  back  of  the  left  wrist ;  an  abscess  developed  and  slowly 
healed.  Nothing  abnormal  was  noticed  till  three  years  before 
he  came  under  Dr.  Bradford's  care.  As  in  Case  1,  the  affected 
hand  became  blue,  and  was  mottled  with  salmon-red  coloured 
areas;  there  was  pain,  increased  by  Avarmth,  oedema  which 
pitted,  and  there  were  nutritional  disorders  of  the  skin  and 
nails ;  the  former  was  quite  glossy,  and  the  latter  more  opaque 
than  natural,  and  showed  transverse  ridges.  Sensation  was  per- 
fect in  every  digit,  and  in  all  parts  of  the  hand,  wrist,  and 
forearm ;  there  was  no  hyperalgesia ;  there  was  no  reaction  of 
degeneration. 

Morbid  anatomy.— {a)  Vessels.— The  digital  arteries  and  veins 
of  the  thumb  alone  showed  extensive  thickening  of  the  intima ; 
the  arteries  of  the  index  finger  showed  less  but  obvious  thick- 
ening of  the  intima,  whereas  in  the  digital  vessels  of  the  rest  of 
the  fingers  the  changes  in  the  intima  were  very  slight.  Some 
intimal  thickening  was  visible  in  the  ulnar  artery,  the  deep 
palmar  arch,  and  in  the  comes  nervi  mediani ;  in  these  vessels, 
and  in  the  radial  artery,  the  elastic  lamina  of  Henle  was  very 
deficient. 

{b)  Nerves. — There  was  no  trace  of  recent  degeneration  in 
any  of  the  nerves— digital,  radial,  median,  or  ulnar,— except  in 
the  digital  nerves  of  the  index  finger,  in  which  soiiu-  in-rves  and 
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some  nerve-endings  in  the  skin  showed  staining  attributable  to 
the  osniic  acid.  This  was  probably  an  artefact,  and  due  to  the 
fact  that  the  amputated  hand  had  been  hardened  in  alcohol. 
There  was  no  fragmentation  whatever  of  the  medullary  sheaths. 


Fi.j.  17. 


Fig.  is. 


Fig.  17. — Traiisverse  section  of  oue  of  the  dig-ital  arteries  of  the 
thumb  of  Case  2,  showing-  great  narrowing-  of  the  lumen  of  the  vessel 
and  marked  increase  of  the  internal  coat.  The  elastic  lamina  repre- 
sented by  small  areas  of  homogeneons  material,  is  either  very  miich 
fenestrated  or  deficient. 

Fig.  18. — Transverse  section  of  one  of  the  digital  veins  of  the 
thumb  of  Case  2,  showing  the  internal  coat  encroaching  in  irregular 
masses  upon  the  lumen  of  the  vessel. 

Case  3. — E.  B — ,  a  young  woman  aged  about  20  year.s,  came 
under  the  care  of  Sir  Thomas  Barlow.  Previous  to  her  admis- 
sion to  Uuiversity  College  Hospital  she  had  had  symptoms  for 
eighteen  months  following  a  slight  injury  to  the  right  hand. 
This  injury  Avas  immediately  succeeded  by  swelling,  inflamma- 
tion, and  aching  pain.  She  was  treated  at  various  institutions, 
and  in  one  the  aifected  hand  was  incised  and  scraped,  but  Avith 
no  benefit.  The  hand  continued  to  be  very  painful;  occa- 
sionally the  arm  throbbed  from  the  fingers  to  the  elbow;  some- 
times it  felt  hot,  at  others  it  was  very  cold;  passive  movement 
of  the  hand  was  possible  but  painful ;  there  was  pufliness  of  the 
dorsum  of  the  hand  and  of  the  fingers,  the  nails  were  ribbed, 
and  the  skin  was  thin  and  somewhat  polished;  pressure  caused 
pitting  of  the  subcutaneous  tissues ;  there  were  areas  of  local- 
ised tenderness  and  blotches  of  purple  coloured  skin ;  there 
was  no  anaesthesia;   the  pain  Avas  of  a  "tingling"  character; 
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the  nerve-trunks  were  not  tender.  At  tlie  time  of  the  ampu- 
tation it  Avas  thought  that  some  of  the  vessels  (anterior  interos- 
seous) bled  less  than  usual. 

Morhicl  anatomy. —  (a)  Vessels.— '^\\e  digital  arteries  of  the 
fingers  showed  very  slight  thickening,  those  of  the  thumb 
showed  obvious  thickening  in  the  internal  coat.  The  ulnar 
artery  showed  some  thickening  of  the  internal  coat,  but  the 
radial  artery  shoAved  much  more  pronounced  changes. 

(&)  Nerves. — There  was  no  definite  sign  of  recent  degenera- 
tion in  any  of  the  nerves,  nor  was  there  an  apparent  deficiency 
of  nerve-fibres  or  increase  of  fibrous  tissue  in  the  larger  nerve- 
trunks  or  in  the  digital  nerves. 

Fig.  19. 


Transverse  section  of  t\w  nlnnr  intfi-y  of  Case  8,  showing-  irregular 
thickening  of  the  internal  coat. 


No  syphilitic  history  could  be  oljtaiued  in  any  of  the  above 
cases,  nor  were  there  any  symi)toms  or  signs  of  central  nervous 

disease. 

I  should  like  to  iuclude  in  tliis  auulysis  the  report  of  a  case 
by  ])r.  F.  Parkes  Weber  (12),  which  he  has  called  an  "anoma- 
lous and  asymmetrical  case  of  sclerodactylia  with  Raynaud's 
phenomena."  Dr.  Parkes  Weber  is  not  inclined  to  consider 
the  case  one  of  erytliromelalgia,  and  therefore  I  do  ii..t  iuclude 
it  in  the  analysis.  However,  it  has  much  in  couimou  with 
several  of  these  nine  cases,  and  I  am  tlic  moi-c  wishfnl  to  call 
attention  to  the  case,  as  tlic  morbid  :m:itomy  of  tlic  vessels  and 
nerves  h.is  been  investigated. 
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A  patient,  A.  B— ,  aged  25,  a  Avaiter,  had  considerable 
wasting  and  contraction  of  the  muscles  of  the  left  leg ;  the  skin 
of  the  left  foot  was  tense,  i^hiny,  and  livid,  and  decidedly  cold 
to  the  touch;  the  colour  sometimes  was  dai-k  purple,  almost 
black.  When  the  foot  was  made  warm  he  suffered  from  pain  in 
the  foot ;  there  was  pain  also  when  the  foot  was  cold ;  depen- 
dency did  not  produce  pain.  There  Avas  an  ulcer  of  the  great 
toe,  the  fourth  and  fifth  toes  were  wanting ;  the  nail  on  the 
great  toe  was  absent,  and  those  of  the  two  remaining  toes  were 
quite  horny ;  there  was  a  scar  on  the  heel ;  the  right  foot 
(except  for  some  scars,  purpuric  spots,  and  some  pigmentation) 
was  healthy.  Both  knee-jerks  were  present ;  there  was  no  reac- 
tion of  degeneration,  and  the  anterior  and  post-tibial  arteries  pul- 
sated in  both  limbs.     There  were  no  abnormalities  of  sensation. 

Amputation  was  subsequent!}^  performed.  Examination  of 
the  internal  plantar  and  dorsal  arteries  showed  decided  thicken- 
ing of  the  middle  coat,  but  no  endarteritis  obliterans  or  throm- 
bosis j  also  some  thickening  of  the  intra-muscular  arterioles  was 
noticed.  Dr.  F.  E.  Batten  examined  the  nerves  and  found  they 
were  quite  normal.  Dr.  Parkes  Weber  looked  upon  the  case  as 
one  of  "  idiopathic  obliterative  arteritis.^'  There  Avere,  how- 
ever, so  many  symptoms  common  to  this  case  and  those 
reported  in  this  communication  that  it  is  possible  to  group 
them  together,  more  particularly  as  the  microscopic  evidence 
in  all  cases  points  to  vascular  change. 

Of  the  nine  cases  of  erythromelalgia  which  have  been  sub- 
jected to  examination,  one  case  (Weir  Mitchell  and  Spiller,  8) 
showed  what  appeared  to  be  a  reduction  of  the  number  of 
nerve-fibres  in  a  portion  of  nerve  excised,  Avith  an  increase  of 
fibrous  tissue ;  there  Avas,  however,  no  anaesthesia  in  those 
parts  to  Avhich  the  nerve  Avas  distributed;  there  were  changes 
in  the  arteries.  In  another  case  (Auerbach,  10)  there  was 
degeneration  of  certain  posterior  nerve-roots,  but  the  peri- 
pheral nerves  Avere  quite  healthy.  (No  mention  is  made  of  the 
morbid  anatomy  of  the  vessels  in  this  case.)  In  Weir  Mitchell's 
first  case  (6)  the  nerves  showed  no  change,  but  changes  were 
present  in  the  arteries ;  in  his  second  case  (7)  the  nerves 
removed  Avere  quite  healthy.  Dehio's  case  (9)  shoAvcd  uar- 
roAving  of  the  lumen  of  the  artery,  with  thickening  of  the 
intiiiia,   iiiid    no   cliano-es   Avere    found   in   the   ulnar    nerve.     In 
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Sachs  and  Wiener's  case  the  vascular  changes  were  probably 
primaiy,  and  the  increase  of  fibrous  tissue  in  the  nerve-trunks 
secondary. 

In  the  cases  reported  in  this  communication  vascular  change 
was  present  in  all  (least  in  Case  3).  Such  change  was  mostly 
an  increase  in  the  intima  of  the  arteries,  and  occasionnlly 
thrombosis  and  changes  in  the  inner  coat  of  the  veins.  1'he 
nerves  were  investigated  even  to  their  terminations,  and  no 
degeneration  was  found,  nor  was  there  any  suggestion  of 
increase  of  fibrous  tissue  in  the  trunk  of  the  nerves. 

Dr.  Parkes  Weber's  case,  even  though  it  is  not  called  ery- 
thromelalgia,  at  any  rate  affords  proof  that  many  of  the  leading- 
symptoms,  so  like  those  of  erythromelalgia,  are  associated  with 
vascular  changes,  the  nerves  being  quite  normal. 

In  no  case  has  recent  degeneration  of  nerv'e-fibres  been 
demonstrated,  and  in  not  one  of  the  nine  cases  analysed  was 
anaesthesia  ever  present.  As  a  result  of  a  consideration  of 
these  reported  cases,  it  would  appear  that «rythromelalgia,  when 
occurring  independently  of  centi-al  nervous  change,  is  associated 
with  but  one  morbid  picture,  that  of  local  vascular  change. 

I  desire  to  express  my  gratitude  to  my  colleagues  for  per- 
mission to  make  use  of  the  clinical  reports  and  the  material 
of  their  cases,  and  to  Mr.  Sherstone  Baker  for  sending  for 
examination  the  foot  amputated  in  Case  1. 
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Synopsis  of  Symptoms,  etc.,  and  3Iorhid  Anatomy 


Author. 

Sex. 

Age. 

Weir 

Mitchell 
(6) 

M. 

48 

Weir 

Mitchell 
(7) 

M. 

21 

.  Weir 

Mitchell 

and  Spiller 

(8) 

M. 

61 

Dehio 

(9) 

F. 

50 

Auerbach 
(10) 

M. 

46 

Sachs  and 

Wiener 

(11) 

M. 

36 

Case  1  of 
this  con- 
tribution 

F. 

25 

Case  2  of 
this  con- 
tribution 

M. 

29 

Case  3  of 
this  con- 
tribution 

F. 

Abt. 
20 

Paiu. 


Pain  in  right 
foot 


Redness. 


Yes 


Pain  present  Yes, 

in  first  and     iin  first  and 

second  toes  of  !     second 
rio-ht  foot  toes 


Eight  foot 

worse  with 

warmth 


Pain  in  left 
hand  and  foot, 
especially  with 

movement ; 

paroxysmal 

Eight  and  left 
legs  and  feet 


Yes 
left  foot 


Yes, 
left  foot 


Yes, 
left  hand 


Yes, 
right  hand 


Yes 


Affected 
part  blue 


Yes; 
increased 

by 

depression 
of  limbs 


Yes 


No 


Yes 


Yes 


I  "Trophic" 
bweUmg.         change. 


Yes 


No 


Atrophy 

of  muscles 

of  leg 


Atrophy 
of  the  skin 
of  fingers 


Yes; 

right  foot 

and  leg, 

especially 

when 
dependent 

Yes 


Yes 


Yes 


Yes 


Eidging 
of  nails 


Yes ; 

skin  dry 

and 
smooth 


Yes, 
I   skin  and 
nails 


Yes, 

skin  and 

nails 


Yes, 

skin  and 

nails 


Muscular 
weakness. 


Slight 
tremor ; 
spasm  occa- 
sionally ;  no 
paralysis 

Normal 


Some 

wasting  of 

peroneus  and 

of  whole  limb 

ultimately 

Yes 


Yes 


Yes 
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17: 


of  Nine  Reported  Cases  of  En/thromelalgia. 


Sensory 

Tenderness  in 

disturbance. 

Pulse. 

nerve-trunks. 

Morbid  anatomy. 

Remarks. 

Hyper- 

Arterial 

No  trace  of 

Nerve  showed  no  change  ;  arte- 

Nerves 

sesthesia 

pulsations 

tenderness 

ries  and  arterioles  showed  in- 

excised for 

present 

crease  of  the  middle  coat  and 
calcification 

remedial 
purposes. 

General 

Visible 

Only  once 

The  musculo-cutaneous  nerve 

History  of 

hyper- 

arterial 

after  keeping- 

and  branches  of  the  internal 

previoiTS 

Eesthesia 

pulsation 

limb  raised 

saphenous  nerve  were   quite 

injiTry  from 

(p.  189) 

healthy ;    arteries    not    ope- 
rated upon 

a  falling 
stone. 

Normal  in 

Lost  in 

No  tender- 

Apparent reduction  of  nerve- 

Amj)utation. 

both  feet 

whole  limb 

ness  along 

fibres  of  great  toe  and  increase 

from  groin 

course  of 

of     fibrous     tissue ;      vessels 

downwards 

nerve-trunks 

much  diseased  (especially  in- 
tima  and  media  of  arteries) 

Hyper- 

Vessels 

— 

Ulnar  nerve  normal ;  thicken- 

Excision for 

sesthesia 

showed 

ing  of  intima  of  ulnar  artery 

remedial 

and 

arterio- 

and narrowing  of  lumen 

purposes. 

hyper- 

sclerosis 

algesia 

Sensibility 





P.M. — Peripheral  nerves  nor- 

Patient had 

to  touch. 

mal  ;  cells  of  ganglia  in  pos- 

had syphilis. 

heat,  and 

terior   nerve-roots    also    nor- 

cold nornaal 

mal  ;    degeneration    of    root- 
bvmdles  in  cord ;  no  mention 
made  of  peripheral  arteries 



Active 



Anterior     tibial     artery     and 

Erythro- 

pulsation  of 

popliteal  artery  thrombosed ; 

melalgia 

the  arteries 

veins       thickened  ;         nerve 

followed  by 

of  the  foot 

changes  slight  and  secondary ; 
some  increase   of   connective 
tissue 

gangrene. 

Hypor- 

Arteries  of 

None 

Thickening  of  intima  of  arte- 

Amputation 

sesthesia;  no 

dorsum  of 

ries  ;  thrombosis  of  veins ;  no 

for  pain. 

anfjusthesia 

foot  felt 
l)ulsating 

change  in  nerves 

Sensation 

Pulsation 

None 

Thickening  of  intima  of  arte- 

Symi^touis 

normal ;  no 

of  vessels 

ries  ;  no  change  in  the  nerves 

followed 

hyper- 

obscured  by 

;{  years  after  i 

sesthesia 

oedema 

an  injury  ; 

amputation 

for  pain. 

No 

Pulse  good 

None 

Thickening    of    intima,    espe- 

Symptoms 

anaesthesia 

and  equal  to 

ciiilly    of   radial   artery    and 

followed  an 

that  of  left 

digital  arteries  of  the  thumb ; 

injury  to 

hand ; 

no  change  in  the  nerves 

the  hand. 

vessels  not 

tliickened 

clinically 
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22.   Case  of  chronic  indurative  mediastino-pericarditis  producing 
stenosis  of  the  superior  vena  cava,  etc. 

By  T.  W.  P.  Lawrence  and  H.  Batty  Shaw. 

The  patient,  E.  P — ,  was  a  clerk  aged  36  years.  Fifteen 
years  ago  he  contracted  syphilis,  giving  a  history  of  an  initial 
lesion  followed  by  a  cutaneous  eruption.  Five  years  ago  he 
began  to  suffer  from  palpitation,  dizziness,  and  faintness;  he 
was  also  weak,  short  of  breath,  was  troubled  with  cough,  and 
spat  blood;  after  every  meal  he  was  sick.  He  was  treated 
privately,  and  at  the  Royal  Free  Hospital  as  an  out-patient  for 
some  ten  weeks.  He  was  admitted  later  as  an  in-patient  at  the 
Mount  Vernon  Consumption  Hospital  (July,  1898).  He  was 
still  suffering  from  shortness  of  breath  and  slight  haemoptysis. 
No  very  definite  signs  were  found  in  the  lungs,  and  the  evening 
temperature  was  found  to  be  about  100°.  After  six  weeks  he 
was  discharged  improved  and  was  able  to  resume  work.  Three 
and  a  half  years  ago  he  was  readmitted  to  the  Mount  Vernon 
Hospital  with  hasmoptysis  and  a  return  of  the  symptoms  men- 
tioned above.  The  apex-beat  was  found  to  be  displaced  out- 
wards about  an  inch;  enlarged  veins  had  developed  on  the 
front  of  the  chest  and  abdomen,  and  there  was  cyanosis  of  the 
neck  and  face.  Shortly  after  admission  thirty-six  ounces  of 
blood-stained  serous  fluid  were  removed  from  the  right  pleural 
cavity.  The  sputum  was  found  to  be  free  from  tubercle  bacilli, 
but  contained  diplococci,  staphylococci,  and  streptococci.  One 
month  later  dulness  was  present  at  the  base  posteriorly  of  the 
right  side  of  the  chest,  and  this  was  continuous  with  dulness  in 
the  abdomen  reaching  one  or  two  inches  below  the  right  costal 
margin.  In  the  mornings  the  face,  neck,  and  eyelids  were 
puffy,  but  towards  evening  these  signs  disappeared ;  the  pulses 
are  said  to  have  been  unequal,  but  the  pupils  were  quite  equal 
in  size.  One  month  later  the  dull  area  in  the  chest  had  in- 
creased, but  aspiration  was  not  again  performed.  Shortly  after, 
in  the  beginning  of  the  year  1900,  he  was  discharged,  puffiness 
and  cyanosis  of  the  face  being  still  pi'csent;  the  veins  of  the 
front  of  the  chest  and  abdomen  were  enlarged  and  very  tortuous. 
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and  the  girth  of  tlie  riglit  half  of  the  chest  was  one  and  three- 
quarter  inches  greater  than  that  of  the  left.  A  stay  of  one 
month  at  Ambleside  was  followed  by  considerable  improvement, 
and  he  continued  his  attendance  at  the  Royal  Free  Hospital,  at 
which  institution  he  was  treated  with  potassium  iodide. 

For  the  next  one  and  a  half  years,  that  is  till  June,  1902,  he 
was  still  ailing  and  unable  to  go  to  work.     At  this  date,  how- 
ever, he  resum'ed  some  light  duties  at  the  office  where  he  was 
engaged ;  he  was  unable  at  this  time-  to  lace  his  boots,  became 
ve?y  blue  when  he  bent  forward  to  wash  himself,  was  constantly 
sick  after  meals,  and  rested  at  night  propped  up  against  pillows. 
He  was  admitted  to  University  College  Hospital  on  December 
8th,  1902,  under  Dr.  Bradford's   care.     The  eyelids  were  very 
puffy  and  the  neck  swollen.     The  veins  of  the  neck  were  very 
much  enlarged,  and  so  tightly  distended  as  to  give  the  feeling  of 
enlarged   glands.     The  apex-beat  of  the  heart  was   displaced, 
and  there  were  signs  of  fluid  at  the  right  base.     The  veins  of 
the  front  of  the  chest  and  abdomen  were  greatly  enlarged  and 
filled  from   above.     There  was  some   dulness  below  the   right 
costal  margin,  but  the  liver  and  spleen  were  not  felt.     There 
was  some  twitching  of  the  left  side  of  the  face,  pain  in  the  right 
side  of  the  chest,  and  the  temperature  was  100-2°.     There  was 
no    oedema  of    the   lower   extremities  or  abdominal   walls,  nor 
ascites  till  latterly.     The  right  half  of  the  chest  was  aspirated, 
and  six  ounces  of  turbid  blood-stained  fluid  were  drawn   off. 
The  pulses,  though  rather  small,  were  equal,  quite  regular,  and 
the  tension  was  well  maintained.     Coughing  was  followed  by  a 
sensation   of  faintness.     A  few   days   before    death    there   was 
general   oedema  of   the  whole  body,  and   the    patient  became 
delirious.     Death  occurred  on  December  30th,  1902. 

Pod-mortem.--Thm  purulent  fluid  was  found  in  the  right 
pleural  cavity. 

Examination  of  the  viscera  of  the  chest. 

1.  Jlaart  and  pericardiiim.—Tho  right  orifice  of  the  trans- 
v(n-sc!  sinus  of  the  pericardium  is  closed  by  adhesions,  the 
convexity  of  the  ascending  part  of  the  aorta  being  united  to 
tlu^  rio-lit  auricle  nnd  to  tlic  conmiencement  of  the  vena  cava 
superior.     The  left  orifice  ol'  the  sinus  is  oi)en,  but  the  lumen  of 
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the  sinus  at  some  little  distance  from  the  orifice  is  closed  by 
adhesions.  On  cutting  through  the  adhesions  a  cavity  is  opened 
which  corresponds  in  position  to  the  right  half  of  the  transverse 
sinus.  The  cavity  measures  o"5  cm.  in  the  vertical  and  trans- 
verse directions,  and  rather  less  than  2  cm.  in  the  antero- 
posterior direction.  Its  wall  is  thick  and  rigid,  being  composed 
of  dense  fibrous  tissue ;  its  inner  surface  is  of  a  dull  red  colour, 
and  is  coated  with  a  layer  of  loosely  adherent  inflammatory 
exudation,  having  the  p;iicroscopic  characters  of  a  purely 
fibrinous  deposit.  The  wall  of  the  cavity  is  adherent  in  front 
to  the  hinder  wall  of  the  first  part  of  the  aorta,  behind  to  the 
anterior  wall  of  the  left  auricle,  and  on  the  right  to  the  inner 
wall  of  the  right  auricle  and  the  commencement  of  the  superior 
vena  cava ;  the  right  branch  of  the  pulmonary  artery  crosses  its 
upper  part.  These  structures  which  surround  the  wall  of  the 
cavity  are  indurated  in  varying  degrees.  The  aorta  is  but 
slightly  affected,  the  walls  of  the  two  posterior  sinuses  of 
Valsalva  showing  some  signs  of  chronic  endarteritis,  and  a 
slight  puckering  being  present  in  the  wall  of  the  right  posterior 
sinus.  The  anterior  wall  of  the  left  auricle  is  considerably 
thickened,  and  the  induration  has  extended  into  the  anterior 
and  upper  part  of  the  septum  auricularum  and  around  the 
oi'ifice  of  the  right  pulmonary  vein,  there  being  but  one  vessel 
opening  into  the  right  side  of  the  auricle.  By  the  contraction 
of  the  indurated  tissue  the  orifice  of  the  right  pulmonary  vein 
has  become  almost  obliterated,  and  measures  less  than  2  mm.  in 
diameter ;  the  vein  itself  is  not  diminished  in  calibre,  nor  is  its 
wall  thickened,  the  stenosis  being  limited  to  the  orifice.  The 
inner  wall  of  the  right  auricle  is  converted  into  dense  fibrous 
tissue,  which  has  a  scar-like  appearance  and  greyish-white 
colour,  and  presents  numerous  patches  and  streaks  of  grey 
pigmentation.  The  induration  extends  into  the  anterior  and 
upper  part  of  the  septum  auricularum,  and  involves  in  less 
degree  the  floor  of  the  fossa  ovalis;  it  also  extends  upwards 
around  the  orifice  of  the  superior  vena  cava,  which  is  almost 
obliterated,  its  diameter  measuring  2  mm.  The  commencement 
of  the  superior  vena  cava,  from  its  lower  end  to  the  orifice  of 
the  vena  azygos  major,  is  adherent  to  the  aorta,  to  the  right 
division  of  the  pulmonary  artery,  and  to  the  lower  of  the  two 
primary  divisions  of  the  right  bronchus,  and  it  is  surrounded  by 
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deeply  pigmented  and  indurated  tissue,  by  which  it  is  greatly 
constricted.  The  constriction  coniTnences  abruptly  immediately 
below  the  orifice  of  the  vena  azygos  major,  the  circumference 
of  the  vessel,  at  this  level,  measured  on  the  inner  surface  of 
the  opened  vein,  being  13  mm.  From  this  level  downwards 
the  diminution  in  calibre  gradually  increases  till  the  vessel  is 
reduced,  as  before  stated,  to  a  diameter  of  2  mm,  at  its 
termination  in  the  auricle.  Within  the  constricted  portion  of 
the  vein  a  fold  of  the  inner  coat  of  the  vessel  is  present, 
produced  apparently  in  the  process  of  contraction,  and  having 
the  usual  semilunar  form  of  a  venous  valve;  the  fold  is,  how- 
ever, disposed  with  its  free  edge  directed  upwards,  and  its 
effect,  if  any,  on  the  blood-stream  would  have  been  to  oppose 
the  return  of  blood  towards  the  heart.  There  is  no  venous 
thrombosis.  The  right  branch  of  the  pulmonary  artery  is  not 
appreciably  diminished  in  calibre  or  otherwise  affected. 

From  around  the  origin  of  the  vena  cava  superior  the 
induration  extends  downwards,  on  the  exterior  of  the  heart, 
along  the  line  of  pericardial  reflection  which  crosses  the  root  of 
the  right  pulmonary  vein,  and  below  this  along  the  line  of 
reflection  of  the  pericardium  on  the  posterior  surface  of  the 
7'ight  auricle,  where  a  dense  fibrous  band,  1"5  cm.  in  width,  is 
present,  uniting  the  auricle  to  the  wall  of  the  pleuritic  cavity  to 
be  subsequently  mentioned.  The  parietal  and  visceral  layers  of 
the  pericardium  are  adherent  for  a  few  millimetres  from  the 
line  of  pericardial  reflection  mentioned,  and  also  above  this 
where  the  line  crosses  the  vena  cava  superior.  The  induration 
is  slight  on  the  left  side  of  the  right  pulmonary  vein,  which,  as 
before  stated,  is  not  constricted  except  at  its  orifice,  and  it  does 
not  extend  on  to  the  hinder  surface  of  the  left  auricle  nor 
around  the  left  pulmonary  veins. 

Parts  of  the  right  and  posterior  surfaces  of  the  parietal  peri- 
cardium are  adherent  to  the  mesial  surface  of  the  right  lung 
and  to  the  wall  of  the  pleuritic  cavity  mentioned  below ;  here 
the  pericardium  is  thickened.  In  all  respects  other  than  those 
above  detailed  the  heart  and  pericardium  are  normal. 

The  right  and  left  innominate  veins  and  the  upper  part  of 
the  vena  cava  superior  measure  4  cm.,  2*5  cm.,  and  4*2  cm.  in 
circumference  respectively ;  the  vena  azygos  major  measures 
2*6  cm.  in  circmnference  at  its  termination,  these  measurements 
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being"  taken  on  the  vessels  in  the  unclistended  condition.     The 
appearance  of  these  vessels  is  noi-mal. 

2.  Lungs  and  mediastinum. — The  base  and  lower  two  thirds 
of  the  postero-external  surface  of  the  right  lung  are  coated 
with  a  thick  fibrous  layer,  which  formed  part  of  the  wall  of  a 
pleuritic  cavity.     The  surface  of  this  layer  is  uneven,  and  in  a 


Fig.  20. 


Fig.  21. 


Fig.  20. — The  heart  seen  fr(3m  the  right  side.  The  right  auricle  has 
been  opened  to  show  the  thickening  and  contraction  of  the  inner  wall  and 
the  associated  stenosis  of  the  orifice  of  the  superior  vena  cava.  The 
superior  vena  cava  has  been  opened  to  show  its  constriction  from  the 
orifice  of  the  vena  azygos  major  downwards.  (From  a  drawing  by 
Mr.  T.  W.  P.  Lawrence.) 

Fig.  21. — A  diagi-am  of  the  postero-inferior  aspect  of  the  heart.  The 
black  shading  indicates  the  position  of  the  indurated  tissue,  on  the  exterior 
of  the  heart,  at  the  origins  of  the  superior  vena  cava  and  the  right  pul- 
monary vein,  and  along  the  line  of  pericardial  reflection  on  the  posterior 
surface  of  the  right  auricle.    (From  a  tli-awing  by  Mr.  T.  W.  P.  Lawrence.) 


few  places  covered  with  patches  of  inflamniatory  exudation. 
From  the  inner  margin  of  the  base  of  the  lung,  which  is  pressed 
up  considerably  above  its  normal  level,  the  wall  of  the  pleuritic 
cavity  is  prolonged  downwards,  and  is  in  this  part  in  contact 
with  and  adherent  to  the  pericardium  and  the  hinder  wall  of 
the  right  auricle  along  the  line  of  pericardial   reflection.     The 
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apex  of  the  lung-  and  its  antero-external  surface  were  closely 
adherent  to  the  chest  wall ;  the  inner  surface  of  the  lung  is 
adherent  to  the  mediastinal  pleura  and  to  the  pericardium. 
On  section  the  lung  exhibits  pneumonic  consolidation  and 
collapse;  but  caseation,  fibroid  induration,  and  cavities  are 
absent. 

The  left  lung  is  normal.  The  bronchi  and  their  primary 
branches  are  normal.  The  lymphatic  glands  above  the  right 
bronchus  and  extending  into  the  tissues  of  the  lower  part  of 
the  neck  are  enlarged,  but  none  of  the  glands  of  the  chest 
present  caseation  or  calcification.  The  areolar  tissue  of  the 
mediastinum  is  normal  except  where  it  is  in  relation  with  the 
pulmonary  adhesions  and  the  induration  around  the  great  veins 
above  described ;  in  these  situations  it  is  indurated. 

We  are  indebted  to  Dr.  J.  Eose  Bradford  for  the  notes  of  this 
case  whilst  under  treatment  at  University  College  Hospital,  and 
to  Dr.  S.  R.  Williams,  resident  medical  registrar  and  patholo- 
gist to  the  Mount  Vernon  Hospital,  for  an  account  of  the 
patient's  illness  whilst  under  treatment  at  that  hospital. 
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Some  of  the  above  references  have  been  obtained  from  a  monograph  by  Dr. 
Thomas  Harris  on  'Indurative  Mediastino-pericai-ditis,'  London,  1895,  p.  65 
(reprinted  from  the  '  Medical  Chronicle,'  1894-5). 

February  17  th,  1903. 


23.  Ehrlich's  dimethyl{p)-amidohe7izaldehyde  reaction. 

By  H.  W.  Aemit. 

At  the  kind  invitation  of  Geli.  Ehrlich  I  have  studied  the 
clinical  aspects  of  an  aldehyde  colour  reaction,  and  propose 
dealing  with  the  results  of  my  observations  on  it.  Before  enter- 
ing- into  the  subject  I  have  to  express,  niy  indebtedness  to  Dr. 
P.  Horton  Smith,  Dr.  E.  W.  Goodall,  Dr.  Sykes,  Dr.  Quosig, 
and  others,  who  have  kindly  allowed  me  to  use  their  clinical 
material,  and  Drs.  Dean  and  Todd  for  their  courteous  help  in 
performing  some  animal  experiments  for  me. 

The  chemistry  of  the  body  and  its  fluids  is  unfortunately  very 
obscure,  and  only  a  small  number  of  the  normal  constituents  are 
known  to  us  at  present.  These  constituents  are  recognisable 
either  because  they  exist  in  considerable  quantity  or  because 
they  are  characterised  by  peculiar  chemical  reactions.  In  order 
to  gain  some  knowledge  of  other  compounds,  Ehrlich  ^  sought  to 
produce  combinations  in  the  form  of  colour-bodies,  and  although 
he  states  that  the  discovery  of  hitherto  unknown  bodies  is 
largely  a  matter  of  chance,  he  has  set  to  work  from  a  sound 
chemical  basis.  Two  large  chemical  groups  exist,  which  are 
capable  of  anchoring  other  complexes  to  form  colour-bodies,  viz. 
the  diazo  and  the  aldehyde.  I  do  not  propose  to  enter  into  the 
subject  of  the  former  to-day.  The  latter  combination  depends 
on  a  peculiar  group  arrangement,  which  takes  the  form  of  a 
double  binding.  If  aniline  (amidobenzoin)  be  added  to  benzal- 
dehyde  a  new  body  is  formed,  benzyliden-aniline,  and  water  is 
liberated.  The  formula  of  this  body  is — 
CcH.C  =  NC„H,, 
and  the  double  binding  between  the  C  and  N  is  spoken  of  as  a 

1  JETirZic/i, '  Die  medic.  Woch.,'  April  15th,  1901. 
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iihromophoric  complex^  or  the  azomethin  group.  The  tinctorial 
characters  of  the  group  are  not  well  marked,  and  the  body 
benzyliden-aniline  has  only  a  weak  yellow  colour.  If  one 
substitutes  a  benzaldehyde,  which  contains  an  amido  group 
capable  of  binding  an  acid  in  the  para  position,  one  obtains 
intense  tinctorial  characters,  and  the  complex  is  then  termed 
auxochrom.  The  coloration  becomes  deeper  yet  if  one  uses  a 
dimethyl  derivative  of  the  para-amido-benzaldehyde.  The 
reagent  which  Professor  Ehrlich  kindly  put  at  my  disposal  is 
this  derivative,  and  has  the  formula 


CeH,  -  CHO;>>  -  N(CH 


l(4) 
3)    2  • 


Dimethyl-para-amido-benzaldehyde  is  a  crystalline  whitish 
substance,  which  is  soluble  in  acids,  chloroform,  ether,  and 
insoluble  in  water  and  alkaline  solutions.  If  one  adds  weak 
acid  solutions  of  certain  aromatic  bases,  deeply  coloured  and 
mostly  insoluble  bodies  are  formed,  which  are  known  as  azo- 
methin  dyes.  The  urine  contains  a  substance  in  solution  which 
anchors  dimethyl-benzaldehyde  to  form  a  cherry-red  colour- 
body  ;  this  takes  place  to  a  greater  or  less  extent  in  normal 
urines,  but  in  some  pathological  conditions  the  reaction  is  most 
striking.  Proescher^  has  analysed  this  combination,  and  found 
that  the  red  body,  which  he  isolated  only  in  small  quantities, 
has  t^e  empirical  formula  approximately  of  CifiHo^OgNo,  which 
would  give  the  formula  of  the  unknown  substance  in  the 
urine,  after  subtraction  of  dimethyl,-— O -i- 2HoO,  as  C-Hj50gN. 
The  nearest  known  body  is  glucosamine,  CjjHjjO^N,  which 
contains  COH2  less  than  the  former.  Proescher  suggests  that 
it  may  be  a  formyl  glucosamine,  or  the  acetyl  derivative  of  the 
hitherto  unknown  pentosamine.  Pappenheim^  suggests  that  it 
may  be  urobilin,  but  I  propose  to  return  to  this  point  presently. 
Proescher  found  that  it  was  practically  useless  to  attempt  to 
isolate  this  body  directly  from  the  urine.  As  I  shall  mention 
later,  Ehrlicli  now  thinks  that  the  chemical  reaction  takes  place 
by  the  union  of  dimethyl  and  a  part  of  a  pyrrol  riug.  The 
reaction  takes  phicc  roughly  as  follows: 

/N(CH3),  N(CH3).  +  H20. 

C„H4<  +  H..X  =  C„H  Z 

\COH  \CH  =  X. 

The  dimethyl  attaches  or  anchors  the  unknown  body,  according 

'  '  Zeitschrift  fiir  physiolog.  Choinie/  Bd.  xxxi. 
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to  Ehrlicli,  by  means  of  a  metliylene  group  and  not  by  an  amido 
group,  since  other  methylene  compounds,  such  as  phloroglucin, 
phenyl,  methyl,  pyrazolon,  join  with  dimethyl  and  form  red- 
violet  compounds.  The  addition  of  formaldehyde  to  the  urine 
prevents  the  reaction,  the  formaldehyde  occupying  that  group 
to  which  the  dimethyl  compound  attaches  itself.  The  same 
occurs  if  one  adds  pyrogallic  acid  (trihydroxyl  benzene),  in 
which  case  the  benzene  group  is  probably  disturbed.  Salicylic 
acid,  oxybenzoic  acid,  and  gallic  acid  do  not  behave  in  this  way. 
I  tried  to  ascertain  if  the  trihydroxyl  combination  altered  the 
unknown  body.  To  some  ui'ine  containing  a  fair  quantity  of 
the  unknown  body  I  first  added  pyrogallic  acid,  and  then  a  few 
drops  of  an  acid  solution  of  dimethyl,  and  to  this  some  ferric 
chloride.  The  pyrogallic  acid  combined  with  the  ferric  salt, 
forming  a  claret-coloured  body ;  I  then  shook  up  the  mixture 
with  chloroform.  Had  any  of  the  red  combination  been  present 
this  would  have  been  partly  claimed  by  the  chloroform,  as  it 
sank  to  the  bottom,  but  the  chloroform  remained  uncoloured; 
this  appears  to  indicate  some  splitting  up  of  the  unknown  body. 
Proescher  describes  three  characteristic  spectrum  bands  in  his 
publication  which  the  solution  of  the  red  combination  body 
gives  between  D  and  E,  to  the  blue  side  of  B,  and  to  the  red 
side  of  F.^  After  exposure  the  first  and  third  bands  faded  and 
disappeared,  while  the  central  one  increased  in  distinctness.  The 
red  substance  is  amorphous,  is  soluble  in  alcohol,  chloroform, 
acetic  acid,  epi-  and  di-chlorhydrin,  is  little  soluble  in  water, 
and  is  insoluble  in  benzol,  toluol,  ligroin,  and  ether.  In 
alcoholic  picric  acid  solution  it  falls  as  an  amorphous  brownish- 
red  precipitate.  In  ammonia  and  caustic  potash  it  is  soluble,  and 
gives  a  yellow  solution,  Avhich  can  be  turned  again  into  the  red 
colour  by  the  addition  of  acids.  Heated  in  concentrated  hydro- 
chloric acid  or  diluted  sulphuric  acid,  it  decomposes  slowly. 
Ehrlich  and  Proescher  suggest  that  the  reaction  should  be  carried 
out  by  adding  a  few  drops  of  a  2  per  cent,  solution  in  hydro- 
chloric acid  and  water  (dimethyl  2,  dissolved  in  HCl  50  c.c, 
and  add  water  to  100  c.c.)  to  the  urine  in  the  cold,  the  red 
colour  appearing  in  a  few  minutes.  Since  heating  only  slowly 
decomposes  the  red  body,  I  have  found  it  more  useful  to  apply 
the  test    slightly   differently.       To   1    c.c.    of   urine,  heated    to 

'  At  X  559,  iit  X  510,  and  at  X  492. 
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frothing,    I    drop,    by    means    of    a   measured    pipette,    drops 
measurhig  'Ol   c.c.  slowly  one  after  another,  just  giving  suffi- 
cient time  between  tlie  drops  to  allow  all  the  colour  to  appear, 
which  takes  place  rapidly  when  the  urine  is  hot.     In  this  way 
the  first  trace  of  colour  can  be  noted,  and  after  a  certain  number 
of  drops  have  been  added  the  change  of  colour  from  cherry- 
red  to  brownish- red  or  brown   can   also  be  fixed.     As   I   shall 
presently  show,  the  clinical  use  of  the  reaction  depends  upon 
the  possibility  of   determining  the  degree.     I   distinguish  the 
degrees  of  reaction  as  follows  :— A  positive  reaction  is  present 
when  1  per  cent,  of  the  reagent  produces  a  red  colour,  when  the 
first  drop  is  seen  to  fall  through  the  urine  like  a  red  worm, 
or   when  the   froth  is  tinged  pink    on   the    addition    of   more 
drops;  the  colour  increases  in  intensity  in  positive  reaction  up 
to  5  per  cent.,  and  at  times  even  up  to  25  per  cent.  ;  at  times  the 
colour  first  appears  on  the  addition  of  2  per  cent.,  and  reaches 
its  maximum  between   5  and  8  per  cent.     However  interestmg 
this  may  be,  it  must  not  be  confounded  with  a  positive  reaction, 
and  I  therefore  call  this  a  colour-change  of  t1ie  second  degree, 
and  when  the  colour   only  appears  with   3   per   cent,  a  colour- 
change  of  the  third  degree.     All  other  changes  of  colour  may 
be  discarded  as  of  no  clinical  importance.     Clemens^  tested  a 
number  of  urines,  using  only  the  cold  method,  and  as  far  as  one 
can  judge  merely  depended  on  the  intensity  of   colour  when  a 
"  few  drops  "  of  the  reagent  were  added,  and  on  the  intensity  of 
colour   of  the   chloroform  solution.     His  results  are  somewhat 
different  from  mine,  and  I  attribute  this  to  the  want  of  method 
capable  of  distinguishing  between  the  degrees  of  coloration.    He 
obtained  a  reaction  in  19  per  cent.  <.f  all  his  pathological  cases. 
This  is  higher  than  the  percentage  which  I  obtained  while  I  was 
not    selecting    cases   for   the    reaction,    but    lately  1    have  not 
applied  the  test  to  those  conditions  which  never  gave  a  reaction 
in  my  first  250  cases,  and  therefore  a  general  percentage  is  of  no 
importance.       He  believes  that  in    no  disease  is    the   reaction 
constant,  nor  was  it  constant  (as  a  rule)  in  any  one  patient.     1 
believe  that  T  am  able  to  explaiu  the  reason  ..f  this.     He  finds 
it  largely  in  gastro-enteric  affections,  especially  in  infiaiumatory 
coiulitions.     In   75  per  cent,  of   suiniuer  diarrlura   he  obtaiued 
good  reactions,  wliilr   pure  gastritis  aud   purr  enteritis  gave  uo 
1  'Aicli.  f.  klin.  Mnl.;  I'.tOl'. 
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reaction.  Six  cases  out  of  nine  of  appendicitis  gave  occasional 
reactions.  In  a  similar  manner,  in  pneumonia,  pleurisy,  empyema,, 
tuberculosis,  some  gave  reaction  and  some  did  not.  Engel,  of 
Davos,  says  that  tlie  reaction  is  positive  in  acute  gastro-enteric 
disturbances,  and  that  it  is  frequently  positive  when  the  diazo- 
reaction  is  positive.  Tuberculosis  in  itself  does  not  necessarily 
cause  a  positive  reaction,  and  frequently  in  phthisical  patients, 
the  reaction  is  positive  on  admission,  and  disappears  in  a  few 
days.  He  finds  the  specific  gravity  high  when  the  reaction  is 
positive,  but  fails  to  intensify  the  reaction  by  increasing  the- 
specific  gravity  by  evaporation.  I  have  obtained  good  reactions  in 
urines  with  a  specific  gravity  as  low  as  1006.  Koziczkowsky^  has 
also  examined  a  large  number  of  urines,  and  carries  out  the  test  as 
follows : — He  fills  two  test-tubes  one  third  full  with  urine  and  adds- 
formaldehyde  to  one ;  into  both  of  them  he  drops  eight  to  ten 
drops  of  the  reagent,  and  distinguishes  five  degrees  of  coloration,, 
viz.  brandy-and-water  colour,  brandy  colour,  pink,  light  red,  and 
dark  red.  He  regards  the  pink  as  the  transitional  stage,  and 
the  light  and  dark  red  as  pathological.  His  clinical  results  in 
the  main  appear  to  agree  with  mine. 

Dealing  with  gastro-enteric  conditions,  I  applied  the  test  in 
43  cases  of  typhoid  fever,  8  of  which  were  still  in  the  pyrexia 
stage,  in  3  cases  of  appendicitis,  in  1  of  lead  colic,  in  1  of  simple 
peritonitis,  and  in  5  of  gastritis,  as  well  as  in  a  number  of  func- 
tional gastric  disturbances.  Of  the  8  typhoid  fever  patients  in 
the  acute  stage,  7  gave  some  colour  reaction,  2  of  these  gave 
very  distinct  positive  reaction  in  the  cold  (at  this  time  I  was  not 
using  heated  urine),  and  5  gave  less  good  reaction.  I  see  from 
my  notes  that  the  2  positive  reaction  cases  were  very  acutely  ill, 
both  in  relapses,  and  the  px'ognosis  was  considered  serious.  Of 
the  3  cases  of  appendicitis  all  had  abscess  formation ;  in  2  the 
pus  was  draining  and  their  urines  gave  no  reaction,  while  the 
third  Avas  complicated  by  a  fascal  fistula  and  pneumonia;  here  I 
got  a  positive  reaction.  Of  the  gastritis  cases,  3  gave  colour- 
changes  of  the  second  and  third  degree,  but  none  gave  positive 
reaction.  'I'lic  urine  of  a  few  children  suifering  from  a  febrile 
disturbance  due  to  faulty  assimilation  or  doubtful  milk  gave  no 
reaction,  nor  did  any  of  the  other  cases  mentioned.  Unfortu- 
nately I  was  unalilc  to  obtain  any  urine  of  patients  suffering  from 
1  '  IJi'rl.  klin.  Woch./  November  3rd,  1902. 
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summer  diarrhoea.  One  diabetic  gave  a  colour  reaction  o£  a 
second  degree^  and  one  gave  no  reaction.  Among  the  cases  of 
disease  of  the  urinary  apparatus  not  a  single  one  gave  any  reac- 
tion. In  marasmus  no  reaction  was  obtained,  and  of  all  the 
cases  of  disease  of  the  nervous  system,  1  case  of  neuritis  and  1 
case  of  probable  hysteria  gave  colour-changes  of  the  second 
and  the  third  degree  respectively.  The  urine  of  the  former  of 
these  cases  presented  a  peculiar  pigment.  Likewise  no  reac- 
tion was  obtained  in  surgical  conditions,  sarcoma,  carcinoma,, 
anaemia,  osteo-arthritis,  psoriasis,  and  the  like. 

In  acute  infective  processes — rheumatic  fever,  rheumatic 
endocarditis  (of  which  more  will  be  said  later  on),  morbilli  (2 
cases  only),  variola,  erythema  nodosum — the  urine  gave  no  reac- 
tion. In  4  cases  of  pneumonia,  2  gave  a  colour-change  of  the 
third  degree,  and  2  gave  a  positive  reaction.  One  of  the  latter 
was  a  boy  of  fifteen,  who  was  extremely  ill  on  the  eleventh  day, 
and  in  the  second  case  the  diagnosis  read  tubercular  pleuro- 
pneumonia. Five  cases  just  convalescent  of  pneumonia  gave  no 
reaction.  In  3  cases  of  diphtheria  during  the  acute  stage,  1 
gave  a  colour-change  of  the  second  degree ;  this  case  was  a 
moderately  bad  one.  The  other  2  had  been  treated  apparently 
with  success  by  antitoxin.  Thirteen  cases  of  diphtheria  in  the 
post-pyrexial  stage  gave  no  reaction.  Of  6  cases  of  acute  scar- 
latina, 1  gave  a  colour  reaction  of  the  third  degree,  2  of  the 
second  degree,  and  3  no  reaction.  None  of  the  convalescent 
scarlatina  cases  gave  reaction.  One  case  of  vaccinia  with 
marked  pyrexia  gave  a  positive  reaction,  while  all  other  cases 
gave  no  reaction.  It  must,  however,  be  stated  that  this  patient 
was  admitted  into  hospital  with  the  diagnosis  of  typhoid  fever, 
and  at  the  time  of  testing  was  acutely  ill.  One  case  of  subacute 
rheumatism  gave  a  colour-change  of  the  third  degree.  I 
examined  the  urines  of  85  patients  suffering  from  pulmonary 
tuberculosis ;  of  these  25  gave  some  distinct  colour-change, 
while  16  gave  change  up  to  the  third  degree.  One  case  of 
acute  phthisis,  in  whose  sputum,  I  was  informed,  were  found 
many  cocci,  gave  a  strong  positive  reaction,  while  in  a  second 
case  of  the  same  condition,  in  which  tubercle  bacilli  were  found 
practically  in  pure  culture,  no  reaction  was  obtained.  In  all,  8 
gave  positive  reactions.  These  were  all  cases  with  marked 
toxajmic  aspect,  and,  if  one  can  di-aw  conclusions  from  physical 
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•examination,  almost  certainly  cases  of  mixed  infection.  One 
patient,  however,  was  said  to  be  improving;  whether  she  con- 
tinued or  not  I  cannot  say.  In  one  case  of  tubercular  adenitis 
and  old  hepatic  cirrhosis  a  positive  reaction  or  possibly  colour- 
change  of  second  degree  was  obtained.  In  miliary  tuberculosis 
I  got  no  reaction.  Among  the  cases  of  bronchitis,  bronchiecta- 
sis, one  gave  me  good  change  of  colour  in  the  cold ;  I  cannot 
say  whether  this  case  should  be  classified  under  positive  reaction 
or  colour-change  of  second  degree.  No  reaction  was  obtained 
in  cases  of  acute  bronchitis,  laryngitis,  and  emphysema.  At 
first  it  appeared  as  if  influenza  increased  the  unknown  body  in 
the  urine  readily,  but  this  soon  proved  to  be  due  to  the  anti- 
pyrin  which  I  prescribed  freely  for  the  pains.  In  all  cases  I 
obtained  a  colour-change  of  the  second  degree  save  one,  in 
which  there  was  a  positive  reaction.  This  case  was  complicated 
by  gastric  symptoms  and  delirium. 

In  chronic  valvular  heart  disease,  as  I  expected,  no  reactiou 
occurred,  but  in  one  case  of  aortic  aneurysm  I  obtained  a  "  slight 
colour-change  "  in  the  cold,  which  in  all  probability  does  not 
amount  to  the  third  degree.  In  rheumatic  endocarditis  I  have 
tested  repeatedly,  but  always  failed  to  find  the  reaction;  but  in 
infective  endocarditis  I  have  obtained  a  good  reaction  in  each 
of  the  three  cases.  One  of  these  certainly  is  peculiar.  When 
first  I  had  the  opportunity  of  testing  his  urine  the  pyrexia  was 
remittent,  the  patient  extremely  ill,  and  the  clinical  prognosis 
as  bad  as  it  could  be.  Shortly  after  this  the  patient  was  treated 
with  antistreptococcic  serum,  and  in  the  course  of  a  Aveek  or 
two  improved  greatly.  I  was  fortunate  enough  to  be  able  to 
test  his  urine  when  the  temperature  was  again  normal,  and  no 
reaction  could  then  be  obtained. 

During  a  normal  pregnancy  I  have  never  been  able  to  find  a 
reaction.  In  normal  parturition,  too,  the  urine  is  unchanged ; 
but  in  saprasmia  and  septicaemia  things  are  different.  In  early 
septicaemia  the  reaction  is  positive ;  in  some  later  cases  I  failed 
to  obtain  it ;  I  propose  to  return  to  this  presently.  In  sapreemia 
I  obtained  a  reaction  in  1  case,  colour  of  the  third  degree  in 
1  case,  and  no  reaction  in  2  cases.  The  clinical  prognosis 
in  these  cases  was  good,  without  treatment,  save  in  the  first 
case,  in  which  treatment  by  intra-uterine  douching  was  thought 
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necessary.     In  this  case  I  obtained  a  very  slight  colour-cliange 
in  the  milk. 

With  regard   to   the  diazo   test,  I  may  mention  here  that  I 
have  tested  several  of  the  urines  side  by  side,  and  find  that  only 
rarely    do    the    diazo    and    dimethyl-amidobenzaldehyde    tests 
coincide.     I  have  tested  over  350  urines,  and  in  looking  over 
my  results    I   find  that   a  positive   reaction    occurs  when   the 
temperature    is    raised,  when   the   patient    is    acutely   ill,   and 
generally  while  sweating  is  going  on.     This  latter  fact  led  me 
to  consider  whether  sweating  in  itself  could  produce  an  increased 
quantity  of  the  unknown  body  in  the  urine ;   and  I  therefore 
performed  two   simple   experiments  on  myself.     In  the  first  I 
injected  some  pilocarpine  nitrate,  and  succeeded  in  perspiring 
freely.     Urine  was  passed  immediately  before  the  injection,  two 
hours    later,    and   eleven    hours   later.      Although   no    distinct 
reaction    was    obtained    in    any    specimen,  the   urine    secreted 
during  the  sweating  period  was  distinctly  more  coloured  than 
the  other  two.     The  second  experiment  was  made  with  urine 
secreted    during  violent  exercise   (mowing   long    grass).      The 
control  urine  was  passed  some  hours   later.     The  result  was 
approximately  the  same  as  in  the  first  experiment.     It  therefore 
appears    that   tissue-destruction    is    capable    of    either   manu- 
facturing this  body  in  larger  quantities   or   of   sending  larger 
quantities  through  the  kidneys.     My  later  observations   have 
led  me  to  believe  that  certain  forms  of  tissue-destruction  are 
necessary    to    produce    sufficient   of   the   body  to  constitute  a 
reaction.      This  form  of  tissue-destruction  is  mostly  due  to  a 
profound  toxtwmia,  and  I  believe  is  more  often  due  to  a  coccic 
toxeemia  than  to  any  other  kind.     Mixed  tubercular  infections, 
sapr^mia,  septicasmia,  abscess   around  the  appendix,  infective 
endocarditis,  give  good  positive  reactions.       Colour-change  of 
the  second  degree,  too,  usually  indicates  the  same  destructive 
changes,  sometimes  in  response  to  the  action  of  coccic  toxins,  as 
in  scarlatina,  and  sometimes  in  response  to  other  noxious  agents. 
Clemens,  too,  regards   the  reaction   as  due   to  increased  meta- 
l)olism,  but   Koziczkowsky,  having   experimented  with   rabbits 
during  periods  of  fasting,  in  which  he  ascertained  that  there 
was  hcightonod  destruction  of  albumen,  and  failed  to  obtain  a 
reaction,    states    that    if    increased    disintegration    of    albumen 
])roduces  the  unknown  body,  it  must  bo  very  great. 
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1  have  already  stated  that  Clemens  believes  that  in  no  disease 
is  the  reaction  constant.  According  to  my  views  the  body  which 
gives  rise  to  the  reaction  is  a  product  of  destructive  metabolism 
of  a  specific  kind,  and  would  be  capable  of  being-  further  split 
up  by  an  excessive  action  of  the  poison.  I  attribute  the  fact 
that  in  a  fatal  case  of  septictemia  (puerperal)  I  did  not  get  a 
trace  of  colour-change  to  this  continuous  splitting  up.  I  have 
not  met  with  a  case  of  infect:\ve  endocarditis  which  has  failed  to 
give  a  reaction,  but  can  easily  conceive  that  this  could  take 
place  in  some  moribund  cases. ^  The  inference,  therefore,  which 
I  draw  from  this  is  that  a  positive  reaction  indicates  a  grave 
prognosis,  not  necessarily  a  hopeless  one,  for  active  ti'eatment 
may  be  capable  of  removing-  the  source  of  the  toxin,  and  the 
organism  may  repair  the  damage  already  done,  but  always  one 
which  should  put  the  physician  on  his  guard.  Colour-change  of 
the  second  deg*ree  may  assist  one  to  a  correct  diagnosis  if  the 
other  factors  of  the  case  are  carefully  considered.  I  will  go 
further  in  the  case  of  positive  reaction  when  there  is  clinical 
evidence  of  endocarditis,  and  say  that  even  if  no  cocci  can  be 
found  in  the  blood,  the  case  is  infective  and  not  rheumatic. 

I  have  suggested  that  the  unknown  body  in  the  urine  is  a 
product  of  destructive  metabolism,  and  in  order  to  support  this 
view  I  attempted  to  trace  it  to  the  tissues.  The  fact  that  small 
quantities  were  found  in  the  milk,  saliva,  and  sputum  of  patients 
does  not  prove  that  it  is  not  formed  in  the  kidneys,  since  "  in- 
ternal secretion  "  might  answer  for  this  appearance.  Clemens 
states  that  the  reagent  when  taken  b}'  mouth  does  not  colour 
the  urine.  I  examined  rabbits  which  had  been  injected  with 
emulsions  or  fed  with  the  raw  chemical.  Before  doing  so  I  was 
able  to  determine  that  the  unknown  body  was  present  in  the 
urine  of  rabbits,  A  rabbit  was  injected  with  streptococci  and 
died  on  the  following  daj^;  the  urine  taken  after  death  gave 
slight  change  of  colour,  but  no  clinical  reaction.  More  colour- 
change  was  found  in  the  urine  of  a  rabbit  which  had  died  of 
tubercular  infection,  but  even  here  it  did  not  amount  to  a 
colour-change  of  the  third  degree.  A  rabbit  was  fed  with  0'5 
dimethyl-amidobenzaldehyde  and  killed  four  days  later;  I  had 

'  In  one  case  of  infective  endocaixlitis  in  the  post-mortem  room  I  obtained  a 
few  drops  of  urine  which  apparentlj*  failed  to  give  a  reaction.  The  cartilage  in 
this  case  stained  faii-ly  well. 
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hoped  that  the  hydrochloric  acid  of  the  stomach  would  have 
dissolved  the  reagent,  and  the  solution  would  have  been  carried 
off  by  the  gastric  lymphatics.  In  spite  of  a  careful  search  I 
failed  to  detect  any  tingeing  of  any  of  the  tissues.  A  rabbit 
was  then  injected  with  an  emulsion  containing  about  one 
gramme  of  dimethjd-amidobenzaldehydej  in  two  doses  sub- 
cutaneously.  The  first  dose  was  slowly  absorbed^  and  apparently 
produced  but  little  change  in  the  rabbit ;  but  the  second  pro- 
duced a  very  marked  reaction^  and  the  rabbit  became  peevish. 
Before  it  was  killed  one  noticed  a  peculiar  bluish  staining  of 
the  hair  around  the  site  of  injection,  and  a  fair  number  of 
bald  patches.  The  tissues  were  treated  with  hydrochloric  acid 
after  dissection,  but  although  I  obtained  a  minimal  reddening 
of  the  urine  no  trace  of  coloration  of  the  tissues  could  be  found. 
I  next  dealt  with  a  rabbit  which  had  died  five  days  -post  injec- 
tioneni  of  diphtheria  toxaemia.  The  various  tissues  were  kept 
for  several  days  in  alcohol,  and  coarse  sections  were  then  cut 
and  treated  with  acid  solutions  of  the  reagent.  Brilliant  violet- 
red  coloration  appeared  in  the  cartilage  ;  under  the  microscope 
this  appeared  as  a  diffuse  coloration  of  the  perichondrium  and 
the  matrix.  The  cells  and  the  dense  fibrous  tissues  remained 
uncoloured.  White  matter  of  the  brain  and  spinal  cord  was 
tinged  a  pretty  mauve,  the  membranes  and  the  cells  remaining 
uncoloured.  The  mesentery  and  mesenteric  glands  appeared  of  a 
pale  mauve  colour,  while  after  a  considerable  time  both  kidney 
and  liver  took  on  a  pale  pinkish  tint.  The  capsule  of  the  kidney 
became  a  very  pale  mauve  colour  as  did  muscle,  but  spleen, 
bone,  vitreous,  and  skin  remained  uncoloured.  The  urine  of 
this  rabbit  gave  a  fair  reaction  ^lost  mortem.  Ehrlich  first 
pointed  out  that  the  unknown  body  may  be  found  in  cartilage, 
and  especially  perichondrium.  I  found  that  it  is  pi-esent  in 
smaller  (piantities  in  other  tissues,  such  as  white  matter,  kidney  > 
liver,  and  mesentery.  The  urine  contains  it  in  s(_ilution.  Now 
under  normal  conditions  but  little  can  be  fouiad  in  the  urine, 
and  in  the  tissues  of  a  rabbit  one  can  only  obtain  marked 
colour-change  in  the  perichondrium.  I  found  very  brilliant 
coloration  in  the  cartilage  of  a  pig  which  had  been  fed  on  the 
sputum  of  human  tuberculosis.  The  cartilage  of  a  dog,  dead  of 
distemper,  gave  a  less  bright  colour.  If  it  were  formed  in  the 
periclioiidi'iiiiii    it  would   bt'   diJlicult   tc"   explain    Imw   it    appears 
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nearly  constantly  in  normal  urine,  and  also  liow  it  is  increased 
by  such  divers  causes  as  various  toxins,  etc.  It  appears  much 
more  feasible  to  sugg*est  that  the  destruction  of  the  protoplasm 
■of  all  the  body  cells  in  the  process  of  metabolism  yields  a  large 
number  of  products,  one  of  Avhich  is  this  unknown  body.  Its 
increased  production  will  follow  on  certain  causes  which  act 
destructively  on  the  tissue-cells.  The  kidneys  are  capable  of 
passing  a  certain  quantity  ^of  this  substance  through  them  in 
the  urine  while  the  surplus  is  stored  up  in  suitable  places. 
Perhaps  the  substance  loosely  joins  certain  fluids,  such  as 
mucoid,  cerebro-spinal  fluid  inte?-  alia,  and  then  it  would  be 
found  wherever  an  appreciable  collection  of  the  fluid  is  present. 
I  feel  inclined  to  believe  that  this  takes  place,  as  it  would  fully 
explain  the  intense  coloration  in  perichondrium,  and  the  lesser 
tinctorial  changes  in  the  other  tissues. 

Returning  to  the  chemistry  of  the  reaction,  it  appears  to  me 
to  be  unlikely  that  the  unknown  body  should  have  the  character 
of  a  glucoside,  especially  as  I  failed  to  get  any  reaction  with 
any  other  glucoside  in  the  test-tube,  nor  did  any  diabetic  urine 
give  it.  The  empirical  formula  of  the  unknown  body  given  by 
Proescher  of  C-H^jOgJST  is  probably  too  simple.  Dimethyl  (p)- 
amidobenzaldehyde  gives  a  similar  but  weaker  colour  reaction. 

Papenheim  ^  suggests  that  the  unknown  body  is  either  uro- 
bilin or  a  substance  which  constantly  accompanies  it.  He  bases 
this  suggestion  on  his  observations  that  in  those  urines  which 
give  Jaffe^s  and  Gerhardt^s  tests  the  dimethyl  reaction  is  also 
present,  albeit  at  times  more  intense ;  that  ordinary  uro-erythrin 
does  not  produce  the  reaction,  and  yet  urines  which  give  the 
reaction  are  nearly  always  highly  pigmented.  Koziczkowsky, 
too,  noticed  that  many  pigmented  urines  gave  positive  dimethyl 
reaction  and  tested  for  indican  quantitatively,  but  with  no  con- 
vincing results.  The  view  that  urobilin  may  cause  the  reaction 
is  further  strengthened  by  Ehrlich's  belief  that  the  chemical 
combination  takes  place  by  means  of  a  pyrrol  ring.  The  chemi- 
cal constitution  of  urobilin  is  CgoHjijOyNp"  and  it  is  quite  possi- 
ble that  among  othei-  substances  it  may  produce  a  red  colour- 
body.     Ehrlicli  says  that  the  colour-change   is  increased  after 

J  '  Berl.  klin.  Woch./  January  12tli,  190:3. 

■■^  According  to  Dr.  Garrod  this  formula  (i.  c.  that  of  hydrol)ilirubiu)  is  too 
simple. 
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excessive  smoking,  in  response  to  a  union  with  nicotine,  another 
pyrrol  derivative  (pyridin).  Papenheim  failed  to  obtain  a 
change  of  colour  in  the  filtrate  of  urines  after  precipitation  with 
lead  acetate.  This  he  thinks  strengthens  his  urobilin  theory. 
Since  choletelin  is  not  precipitated  by  lead  acetate,  he  comes  to 
the  conclusion  that  this  substance  is  not  the  body  we  are 
seeking.  I  obtained  some  specimens  of  horse's  urine,  which,  as 
Papenheim  points  out,  is  supposed  to  be  free  from  urobilin. 
The  urine  of  a  horse  suif ering  from  tetanus  gave  me  a  good  reac- 
tion. After  precipitation  with  acetate  of  lead  the  filtrate  was  acidi- 
fied, and  gave  me  a  very  clear  reaction.  Jaffe's  and  Gerhardt's 
tests  were  both  negative.  In  a  non-pathological  urine,  which 
gave  some  change  of  colour,  the  filtrate,  after  precipitation  by 
lead  acetate,  also  gave  a  change  of  colour.  Urobilin  is  always 
increased  in  the  urine  of  pyrexia,  but  the  dimethyl-amido- 
benzaldehyde  reaction  does  not  show  this  constancy.  I  therefore 
believe  that  one  can  reject  the  urobilin  theory.  Indol  gives  a 
reaction  with  dimethyl-amidobenzaldehyde  in  the  test-tube 
according  to  Clemens,  but  since  this  substance  is  not  found  in 
normal  urine  this  cannot  be  the  body  which  we  are  seeking. 

Although  compounds  containing  a  pyrrol  ring  do  join  with 
the  dimethyl (p)-amidobenzaldehyde  in  the  test-tube  to  form 
red  colour-bodies,  compounds  containing  benzol  rings  also  do 
so,  e.  g.  salicylic  acid,  phenol,  etc.  I  have  been  able  to  distin- 
guish between  the  colour  of  antipyrene-dimethyl,  phenol- 
dimethyl,  and  the  unknown  body-dimethyl,  compounds. 

As  you  may  have  noticed,  I  have  persistently  called  the  sub- 
stance which  joins  with  the  dimetliyl(p)-amidobenzaldehydo  to 
form  the  rod  colour-body  in  urine  the  "  unknown  body."  This 
I  have  done  because  I  believe  that  we  are  dealing  with  a  sub- 
stance hitherto  unknown.  While  there  is  evidence  that  several 
substances  may  form  red  compounds  with  the  salt,  I  am  of 
opinion  that  only  one  body  gives  the  reaction  which  I  have 
described  as  pathological.  March  Snl,  1903. 
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24.   TJie  clinical  and  i:)at'hological  characters  of  veld  sores  preva- 
lent amongst  the  troops  in  South  Africa.^ 

By  N.  Bishop  Hakman. 

Clinical  Investigation. 
Description    of  the    sore. 

The  veld  sore,  in  the  state  in  which  it  is  most  commonly 
seen,  is  recognised  as  an  extremely  superficial  ulcer,  edged  by 
a  fringe  of  exfoliated  epithelial  tissue  and  an  areola  of  inflam- 
matory redness.  To  this  sore  is  attached  a  history  of — for  such 
an  ulcer — great  age,  yet  there  is  often  little  or  no  evidence  in 
support  of  such  a  statement.  It  is  not  often  that  the  surgeon 
sees  the  sore  in  its  initial  stages,  and  when  for  the  first  time 
he  gains  sight  of  the  earliest  stages,  there  is  a  genuine  feeling 
of  surprise. 

Mode  of  onset. — A  man  has  been  for  some  weeks  on  the  veld, 
the  free  open  life  and  constant  exercise,  and  the  relish  of 
hunger  for  the  rations  of  biscuit,  beef,  jam,  and  tea,  together 
combine  to  make  him  feel  as  "  hard  as  nails  " — "  never  so  fit  in 
his  life.^'  Notwithstanding  this  feeling  of  fitness,  he  notes  that 
the  trivial  scratches  and  abrasions  on  the  backs  of  the  hands, 
incidental  to  the  rough  work  of  the  march  and  camp,  do  not 
heal  in  the  easy  manner  they  had  done  hitherto.  Instead,  he 
finds  that  the  site  of  a  trifling  scratch,  got  in  opening  a  biscuit 
tin,  in  adjusting  his  saddlery,  or  what  not,  becomes  inflamed, 
there  is  a  pricking  or  burning  sensation,  and  alongside  the 
scratch-mark  there  appears  a  delicate  blister,  the  blister  bursts, 
and  a  veld  sore  remains.  Even  the  slightest  abrasion  will 
become  so  changed,  until  his  hands  and  legs  may  present  a 
mass  of  sores. 

The  hlister  and  its  contents. — Following  the  clinical  history  of 
one  such  blister,  it  is  found  to  be  formed  by  a  covering  of 
epidermis,  Avhich  is  usually  so  thin  that  the  character  of  the 
subjacent  fluid  can  be  judged.     Around  the  blister  and  the  scab 

'  Coloured  fi^rures  illixstrating  this  cominiiniciition,  with  move  minute  details 
of  the  cases,  will  be  found  in  the  '  Journal  of  Patholojjy,'  1903. 
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marking  the  site  of  the  abrasion  is  a  ring  of  redness,  indicating- 
inflammation  ;  the  ring  is  usually  narrow,  the  colour  rapidly 
shading  off  into  the  bronzing  of  the  skin.  The  blister  steadily 
increases  in  size,  so  that  in  bad  cases,  in  so  short  a  time  as  forty- 
eight  hours,  it  may  be  larger  in  circumference  than  a  shilling 
piece.  It  will  be  shallow  and  flaccid,  or  raised  and  tense, 
according  to  the  quantity  of  its  fluid  contents. 

The  blisters,  however,  more  commonly  grow  slowly  and  burst 
at  a  stage  earlier  than  this,  when  about  the  size  of  a  threepenny 
or  sixpenny  piece ;  either  by  the  pressure  of  the  contents,  the 
rub  of  a  "protecting"  bandage,  or  an  accidental  knock,  and 
there  issues  fi-om  the  blister  a  serous  or  sero-purnlent  fluid, 
either  quite  thin  and  watery  or  sHghly  viscid  ;  the  consistency 
of  the  fluid  contents  depends  uj3on  the  duration'  and  rate  of 
growth  of  the  blister  ;  if  of  slow  growth  or  long  duration  it  is 
inclined  to  viscosity,  if  of  rapid  growth  it  will  be  found  thin  and 
watery. 

The  chronic  sore. — The  ulcer  resulting  looks  very  like  the 
floor  of  a  freshly  opened  cantharides  blister,  save  that  in  the 
veld  sore  the  ragged  edges  of  the  epidermis  appear  rather  more 
sodden,  and  under  the  recess  formed  by  the  epithelial  edges  the 
jDresence  of  flecks  of  pus  within  the  serous  discharge  may  be 
detected.  Here  the  resemblance  ends ;  the  ulcer  arising  from 
the  cantharides  blister  will  heal  in  a  few  days,  whilst  that 
of  the  veld  sore  will  drag  on  a  miserable  existence  for  months, 
steadily  spreading  the  meanwhile,  until  it  may  cover  nearly  the 
whole  of  the  back  of  the  hand,  and  this  notwithstanding 
much  professional  and  amateur  treatment.  When  it  has 
dragged  on  for  some  time,  and  suffered  many  things  of  many 
hands,  the  floor  of  the  ulcer  loses  its  fresh  clean  appearance, 
and  assumes  a  tough,  non-vascular  character,  not  unlike  that 
of  old  parchment ;  the  edges  retain  a  fresher  appearance,  and 
scraps  of  overhanging  epidermis  may  still  be  noted. 

It  is  during  this  time  that  the  veld  sore  not  infrequently 
commences  to  exude  pus  fairly  freely,  probably  by  reason  of 
a  secondary  infection  ;  then  a  common  ulcer  involving  the  true 
skin  may  result,  though  even  under  this  condition  the  edges  of 
the  ulcer  retain  the  typical  superficial  character  of  the  veld 
sore. 

I  do  not  mean  to  suggest   that  throughout  these  months  no 
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sign  of  healing  has  appeared;  far  from  it,  many  a  time  the 
ulcer  will  have  rapidly  scabbed  over  after  the  application  of 
some  nice  clean  dressing,  but  after  a  few  days  the  apparently 
healthy  scab  will  be  found  to  rest  upon  a  bath  of  thin,  slightly 
purulent  fluid,  and  thus  the  ulcer  may  be  laid  open  again  and 
ao-ain.  It  is  perhaps  these  frequent  disappointments  which 
induce  the  men  to  take  the  matter  in  hand  themselves,  for  there 
has  o-rown  up  around  the  sore  a  whole  pharmacopoeia  of  "  in- 
fallible "  specifics — such  as  ^ugar  and  soap,  train  oil,  olive  oil, 
vaseline,  paraffin,  tar,  "wait  till  it  dries  up,"  "don't  wash,"  etc. 
etc.  Some  of  these  "  specifics  "  are  not,  indeed,  so  far-fetched, 
e.  a.  the  tar,  though  the  results  of  its  application  are  the  reverse 
of  infallible,  as  might  be  expected  from  the  failure  of  purified 
and  valuable  antiseptics ;  even  the  "  don't  wash  "  advice  may 
perhaps  be  excused  when  water  is  so  liable  to  contamination. 

Symptoms  other  than  local. — It  was  rarely  that  the  sore  pro- 
duced any  other  than  local  manifestations;  in  by  far  the  greatest 
number  of  cases  there  were  no  indications  of  septic  absorption, - 
yet  I  have  seen  cases  where  the  absorption  of  septic  material 
produced  both  lymphangitis  and  lymphadenitis  ;  but  in  all  these 
cases  the  sores  had  commenced  to  exude  pus  freely,  perhaps  as 
the  result  of  a  secondary  infection. 

In  one  case,  seen  in  Pretoria,  of  numerous  dirty  sores  on  the 
leo's  there  followed  intense  redness  and  pain  along  the  course  of 
the  lymphatics  towards  the  triangle  of  Scarpa,  Avith  tenderness 
of  the  o-lands  at  the  apex  of  the  triangle;  but  the  vigorous 
cleansino"  of  the  sores  and  local  applications  over  the  lymph 
paths  resulted  in  a  subsidence  of  the  inflammatory  symptoms. 
In  another  case  of  multiple  and  dirty  sores  (there  were  twenty- 
nine  over  the  two  shin  and  peroneal  regions),  the  gland  at  the 
apex  of  the  triangle  of  Scarpa  became  inflamed,  suppuration 
ensued,  and  a  bubo  formed  which  had  to  be  incised  and  the  pus 
evacuated.  In  both  these  cases  the  soldiers  (volunteers)  were 
young,  immature,  and  worn  out. 

I  could  not  find  that  there  were  any  general  or  constitutional 
symptoms  attending  the  existence  of  the  sores ;  without  doubt 
u-eneral  weakness  and  malaise  were  associated  with  their 
presence,  but  these  symptoms  Avere  more  reasonably  referable 
to  tlio  condition  of  life,  food,  and  work  of  the  men,  than  to  the 
effect  of  the  sores ;  indeed,  there  is  strong  evidence  to  show  that 
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the  appearance  of  the  sores  is  an  indication  of  the  existence  of 
a  loss  of  general  tone  or  condition.  Certainly  in  my  own  case, 
where  by  inoculation  from  a  very  severe  case  of  veld  sore  I 
produced  the  sore  on  my  arm,  there  were  no  constitutional 
symptoms. 

Minute  herjjetifoi-vi  blisters. — Here  I  must  note  another 
means  whereby  veld  sores  are  produced,  one  which  has  so 
impressed  itself  upon  the  mind  of  my  sometime  fellow-student, 
Mr.  Harland  (3),  that  he  would  prefer  to  reserve  the  name 
"  veld  sore "  to  those  sores  alone  which  arise  in  this  manner. 
In  my  experience,  however,  this  has  been  a  rare  mode  of  origin 
in  comparison  with  the  onset  subsequent  to  an  accidental 
abrasion. 

I  refer  to  minute  herpetiform  blisters  occurring  only  on  the 
hands.  The  covering  of  these  vesicles  is  very  thin,  so  that  in 
their  exposed  position  it  is  speedily  broken,  and  very  frequently 
veld  sores  follow  on  at  the  site  of  the  broken  vesicles. 

I  was  at  some  pains  to  ascertain  the  cause  of  these  minute 
blisters,  and  it  appears  they  arise  in  three  ways:  (1)  imme- 
diately subsequent  to  insect  bites;  (2)  on  hands  which  from 
much  sunburn  have  become  tender;  (3)  in  the  immediate 
neighbourhood  of  old  or  open  veld  sores. 

As  regards  the  first  of  these  classes,  I  saw  cases  in  which  the 
initial  minute  blister  followed  the  bites  of  the  common  brown 
horse-fly ;  in  other  and  more  frequent  cases  the  bite  of  a 
mosquito  was  the  irritant;  in  one  such  case,  that  of  a  major  of 
Yeomanry,  the  mosquito  was  observed  in  the  act  of  biting,  the 
site  noted,  and  in  this  place  the  minute  blister  found,  which 
later  broke  and  became  secondarily  a  veld  sore.  In  all  these 
cases  there  was  no  precedent  or  coincident  veld  sore  of  the 
ordinary  type. 

In  the  second  class — the  effects  of  sun — here,  without  precedent 
or  coincident  veld  sores,  one  or  two  minute  blisters  appeared  on 
the  hands,  which  were  inflamed  and  very  tender  from  exposure 
to  sun  and  wind;  these,  after  rupturing,  were  in  some  cases 
followed  by  the  ordinary  veld  sore. 

Lastly,  the  minute  blisters  occur  in  the  neighbourliood  of  the 
ordinary  veld  sore  produced  in  the  common  manner  b}'  abrasion. 
These  little  blisters  were  especially  liable,  indeed,  almost  certain 
to  become  veld  sores  upon  rupturing. 

15 
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In  each  of  these  three  classes  the  causation  of  the  minute 
"blisters  is  really  the  same — irritation,  the  insect  bite,  the  burn 
of  sun  and  wind,  or  the  general  irritability  of  the  skin  in  the 
neighbourhood  of  the  veld  sore;  consequently  there  is  every 
reason  to  expect  one  of  the  signs  of  irritation  of  the  epidermis, 
namely,  vesication  or  an  herpetif orm  eruption,  whilst  the  solution 
of  continuity  consequent  on  the  rupture  of  these  minute  blisters 
affords  ready  ingress  to  the  presumptive  organism  of  the  veld 
sore. 

I  made  a  special  note  of  a  couple  of  these  cases.  In  one  of 
them  I  was  able  to  protect  aseptically  two  such  minute  blisters 
in  an  undamaged  state  for  several  days,  and  during  this  time 
and  under  these  circumstances  they  showed  little  or  no  tendency 
to  change  their  character,  whereas  in  the  blister  arising  adjacent 
to  abrasions  the  growth  is  often  exceedingly  rapid. 

In  the  bacteriological  examination  of  the  two  cases,  in  one  in 
which  there  were  numerous  coincident  veld  sores  film  prepara- 
tion showed  the  presence  of  a  very  few  dots  in  pairs  which  may 
be  cocci,  similar  to  those  found  in  the  ordinary  veld  sores ;  the 
second  case,  showing  scars  of  old  but  healed  sores,  and  which 
was  aseptically  protected,  showed  a  very  few  dots  singly,  and 
one  or  two  pairs  which  may  be  cocci.  I  had  no  opportunity  of 
making*  a  bacteriological  examination  of  these  minute  blisters  in 
cases  where  there  were  no  precedent  or  coincident  veld  sores. 
I  am  inclined  to  believe  that  these  minute  blisters  act  in  the 
main  by  affording  an  abrasion  on  rupture.  I  do  not  mean  to 
assert  that  a  veld  sore  may  not  arise  directly  in  this  form  ;  indeed, 
one  would  reasonably  expect  that  the  dirty  horse-  and  blow-flies 
would  convey  infection  by  their  bites;  but  in  the  numerous  cases 
of  the  sores  which  I  examined  there  was  no  difficulty  in  ascer- 
taining the  history  of,  or  in  seeing  the  site  of  an  abrasion, 
whilst  there  was  an  equal  certainty  of  the  occurrence  of  veld 
sores  where  neither  flies,  ticks,  nor  minute  blisters  were  to  be 
seen. 

Sites  of  the  sore. 

The  most  frequent  site  of  the  sore  is  the  extensor  surface  of 
the  upper  extremity  from  elbow  to  digits;  the  corresponding 
jregion  of  the  lower  extremity  is  affected  to  a  very  much  less 
degree. 
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Seat  of  election. — By  far  tlie  greater  number  of  sores  occur 
upon  the  backs  of  the  hands  and  wrists ;  in  cases  Avhere  they  are 
present  in  these  regions  they  may  be  found  extending  up  the 
forearm,  and  in  a  few  cases  the  forearm  alone  is  affected.  In  a 
few  cases  I  have  seen  the  sore  as  high  as  the  elbow,  and  in  one 
case  only  over  the  inner  border  of  the  biceps  tendon,  above  the 
inner  condyle  of  the  humerus.  They  are  found  upon  the  lower 
extremity  from  the  ankles  up  to  the  knee ;  here  the  extensor 
surface  is  again  the  usual  site,  particularly  towards  the  peroneal 
surface. 

The  reason  for  the  seat  of  election — the  dorsum  of  the  hands 
— is  not  far  to  seek ;  it  is  the  place  above  all  others  most  liable 
to  knocks,  scratches,  abrasions,  and  slight  wounds. 

The  "general  condition"  favotirahle  to  the  growth  of  the  sore. 

The  climate  of  the  high  table-lands  of  South  Africa  which 
constitute  the  greater  portion  of  the  territory  of  the  new 
colonies,  and  which  is  commonly  known  as  the  high  veld,  is  by 
reason  of  its  dryness,  and  the  comparative  scarcity  of  vegetation 
and  animal  life,  a  region  not  favourable  to  the  multiplication  of 
micro-organisms — a  factor  which  has  long  been  recognised  in 
connection  with  tuberculosis,  and  which  many  of  us  believe  to 
be  accountable  in  some  degree  for  the  comparatively  few  cases 
of  sepsis  in  gunshot  wounds  received  in  these  regions.  Yet  it 
is  here  almost  exclusively  the  veld  sore  appears.  Further,  it 
rarely  appears  save  under  some  such  conditions  as  those  of  war, 
when  individuals,  being  cut  off  from  their  normal  base  of  supply 
for  long  periods,  are  obliged  to  subsist  upon  such  preserved 
foods  as  they  can  carry  with  them.  The  disease  was  unknown 
to  the  Boer  farmer  dwelling  on  his  farm  on  the  high  veld,  but 
it  was  known  to  the  explorer  who,  trekking  miles  from  civilisa- 
tion, lived  upon  such  food  as  he  could  carry;  it  was  known  to 
Briton  and  Boer  when  on  the  war-path  against  Matabeles,  and 
rarely  it  has  appeared  in  town  districts  when  by  peculiar  con- 
ditions the  supply  of  natural  fresh  foodstuff's  lias  been  cut  off. 

Occurrence  apart  from  mar. — That  the  soro  was  known  before 
the  war  I  have  on  the  testimony  of  several  gentlemen.  Mr.  W. 
Robertson,  lent  by  the  CoK)niaI  Government  for  Imperial  service 
during  the   rinderpest   in    1897,  states   that   lie   and   his   party 
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suffered  severely  from  the  sores  when  amongst  the  Kaapberg- 
Mountains,  Bechuanaland.  The  scars  of  the  sores  remain  on 
his  wrists  to  this  day.  He  further  noted  that  they  arose  from 
abrasions,  and  that  there  were  no  ticks  in  the  place ;  also  the 
long-  duration  of  the  sores,  and  their  resistance  to  treatment 
when  on  the  trek.  Mr.  E — ,  prospecting  in  Grwalo,  Matabele- 
land,  in  1896,  suffered  from  the  sores,  which  he  states  would  not 
respond  to  any  treatment  whilst  on  the  trek,  but  which  healed 
readily  and  without  treatment  on  returning  to  Kimberley 
and  good  food.  Dr.  Darley  Hartley,  who  has  been  in  South 
Africa  twenty  years,  tells  me  that  in  East  London,  during 
the  rinderpest  of  1894,  all  communication  by  means  of  ox 
waggons  was  forbidden,  so  that  from  lack  of  transport  the 
supply  of  vegetables  and  fresh  milk  was  practically  stopped. 
Coincident  with  this  was  a  large  outbreak  of  sores  amongst  the 
working  population ;  of  these  sores  90  per  cent,  were  veld  sores, 
the  remainder  were  the  more  or  less  endemic  "  Natal  sores " 
and  boils. 

A  sr.orhutic  condition. — The  general  condition,  I  think,  may  be 
fairly  described  as  a  scorbutic  one.  The  food  of  the  modern 
army  has  been  improved  to  such  an  extent  that  scurvy  proper 
is  a  thing  of  the  past,  but  there  remains  a  sufficient  unnatural- 
ness  about  the  improved  dietary  to  cause  reduction  of  the 
resistance  of  the  men  to  the  attacks  of  certain  infective  organ- 
isms. 

On  the  immunity  of  coloured  men. — That  the  immunity  of  the 
Indian  and  black  I'aces  may  be  explained  on  similar  grounds  is, 
I  think,  possible. 

The  scrupulous  care  Avith  which  the  Indian  adheres  to  his 
meagre  dietary  is  notorious,  and  he  is  by  no  means  bashful  in 
soliciting  attention  to  his  wants  in  this  direction. 

I  Avas  for  long  at  a  loss  for  any  definite  reason  to  account  for 
the  almost  complete  imniunitj^  of  the  blacks ;  the  explanation 
may  be  found  in  the  following  statement : — Mr.  R — ,  artist, 
travelling  in  Matabeleland  in  1896,  suffered  from  veld  sores 
himself,  but  none  of  his  black  servants  were  affected ;  he 
Uoticed  that  they  ate  flowers  and  green  stuff  of  any  sort,  and 
that  they  would  pluck  and  eat  even  as  they  marched. 
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Immunity  not  conferred  hy  one  attack. 

Apparently  an  attack  of  one  or  more  sores  occurring  within  a 
short  space  of  time  does  not  confer  any  degree  of  immunity 
against  subsequent  attacks. 

If  a  man  contracted  one  veld  sove,  it  was  almost  certain  he 
would  get  a  succession  of  others  by  auto-inoculation  within  a 
comparatively  short  space  of  time.  I  have  frequently  counted 
as  many  as  thirty  sores  in  various  stages  on  one  man.  "Trooper 
T —  had  twenty-nine  on  the  legs  only. 

I  have  seen  very  many  cases  where  the  hands  presented  scars, 
old  sores^  recently  formed  ulcers,  and  quite  fresh  and  unbroken 
blisters. 

Further,  I  find  that  a  man  may  suifer  from  a  second  crop  of 
the  sores  within  six  months  of  the  first  outbreak.  I  found 
examples  of  this  in  both  privates  and  officers. 

That  the  passage  of  a  longer  period  of  time  has  no  effect  is 
shown  from  such  cases  as  that  of  a  patient  who  had  attacks  in 
1897  and  in  1900,  and  by  several  such  histories  I  had  from  Boer 
veterans. 

The  Mode  op  Healixg. 

The  scar. — The  tissue  alterations  are  extraordinarily  slight 
for  so  long-continued  a  lesion.  The  skin  is  noticed  to  have  lost 
some  of  its  usual  healthy  "  nap/'  which  is  replaced  by  a  slightly 
satin-like  feel;  it  is  thinner;  it  is  rather  less  elastic,  for  it 
wrinkles  on  being  slightly  displaced  ;  the  hair  has  regrown,  but 
it  is  not  so  plentiful  as  it  should  be;  there  is  a  purplish  pigmen- 
tation, proportionate  to  the  duration  of  the  sore,  and  always 
greater  in  the  scars  of  sores  on  the  lower  extremities  than  on 
the  upper. 

These  facts,  the  almost  simultaneous  growth  of  epidermis 
beneath  the  dry,  silver-scaled  scab  from  centre  to  periphery,  and 
the  regrowth  of  the  hair,  show  that  the  whole  epidermis  is  not 
involved  in  the  sore,  i.  e.  the  sore  arises  Avithin  the  layers  of  the 
epidermis. 

Further,  that  thci-e  is  some  cliauge  in  the  true  skin  following 
on  the  epidermal  ii-ritation  is  sliowu  Ijy  tlie  sliglit  tliiekening  t)f 
the  skin  in  the  earlier  stages,  and  the  thinning  of  the  skin  and 
loss  of  elasticity  in  the  later  stages  of  setirring. 
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The  Pathology  of  the  Lesion. 
Experimental  inoculation  in  man. 

1.  From  the  blister  fluid. — On  the  fifth  clay  after  the  collection 
of  the  fluid  from  the  blister  of  Case  5,  shown  on  cultivation  to- 
be  a  pure  culture  of  cocci,  I  inoculated  myself  with  some  of  the 
original  fluid. 

An  area  of  skin  on  the  extensor  surface  of  the  left  forearm 
was  shaved,  sterilised  by  washing  with  1  to  1000  solution  of 
mercuric  chloride,  then  vigorously  washed  with  sterilised  water. 

The  epithelium  was  then  scraped  away  with  a  sharp  sterilised 
knife  from  an  area  1  x  10  mm.,  until  there  was  a  slight  oozing 
of  blood-stained  serum.  Two  loopfuls  of  the  blister  fluid  were 
lightly  rubbed  into  the  abrasion  with  the  platinum  loop,  and 
left  to  dry.  The  arm  was  wrapped  in  sterile  wool  and  bandaged  ,- 
it  was  so  protected  during  the  whole  course  of  the  experiment. 

Five  hours. — The  site  of  inoculation  shows  a  red  areola;  there 
is  slight  itching  and  smarting. 

Sixteen  hours.— A  small  bleb  like  a  seed  pearl  has  appeared 
at  one  end  of  the  abrasion. 

Twenty-nine  hours. — The  bleb  has  extended  so  as  to  close  one 
end  of  the  abrasion  ;  the  abrasion  has  scabbed. 

Forty  hours. — The  bleb  has  increased  in  size.  There  is  no 
pain. 

Sixty-six  hours. — The  bleb  has  ruptured.  From  the  fluid 
contents,  which  appear  to  the  naked  eye  as  plain  serous  fluicl^ 
iilm  preparations  and  a  culture  were  made.  The  film  shows  a 
fair  number  of  pus  cells,  and  some  epithelium  debris;  there 
are  a  few  cocci  disposed  as  diplococci,  which  have  an  appear- 
ance of  capsulation.  The  culture  grew  in  twenty-four  hours, 
showing  several  discrete  colonies  which  turned  yellow,  and 
proved  to  be  composed  of  cocci,  disposed  as  staphylococci. 

Four  days. — The  free  edge  of  the  ruptured  bleb  appears  to 
be  gummed  down  l)y  dried  discharge;  the  raw  surface  is 
scabbing. 

Five  days. — No  change;  seems  likely  to  heal  without  further 
progress. 
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Seven  days. — Spreading  fairly  rapidly ;  no  subjective  sym- 
ptoms. 

Eight  days. — Quite  a  large  blister  of  horseshoe  form  sur- 
rounding the  scab ;  it  is  about  the  size  of  a  sixpenny  piece. 
The  bleb  was  opened  aseptically,  films  made,  and  agar  smears 
placed  for  incubation. 

Films. — Show  few  pus  cells,  but  numerous  epithelial  cells ; 
the  cocci  are  numerous,  and  disposed  as  diplococci,  with  a 
suggestion  of  capsulation;  a  few  tetrads  are  seen,  also  diplo- 
cocci in  clusters  and  short  chains. 

Culture. — In  twenty-four  hours  showed  a  vigorous  growth  as 
a  rich  paint-like  streak  ;  it  consisted  of  a  pure  culture  of  cocci. 

Nine  days. — The  sore  itched  very  much,  so  as  to  be  an 
annoyance.  I  therefore  stripped  off  the  whole  of  the  epidermis 
of  the  blister  and  its  surroundings  as  far  as  possible,  also 
removed  the  scab,  leaving  a  clean-looking  raw  surface,  which 
oozed  blood  at  a  few  points.  This  was  covered  by  aseptic  lint 
and  strapped. 

Eleven  days. — The  site  of  the  sore  is  covered  with  thin  silvery 
scales  of  dried  epithelium  and  serum. 

Thirteen  days. — The  silvery  scales  covering  the  site  were 
rubbed  off;  beneath  was  found  a  shining  bluish-pink  healed 
surface.  The  area  is  slightly  thickened  to  the  feel  on  pinching 
it  up. 

Two  months. — The  scar  is  plainly  visible  as  a  bluish-pink 
stain;  the  hair  has  regrown. 

Four  months. — The  scar  is  still  plainly  visible. 

Throughout  the  whole  duration  of  the  sore  there  were  no 
constitutional  symptoms  or  suggestion  of  lymphatic  infection. 

2.  Inoculation  from  remote  generations  of  subcultures  of  the 
coccus  grown  from  the  lesion. — On  my  return  to  England  the 
various  cultures  brought  home  were  examined,  and  replated  as 
a  precautionary  measure.  All  were  alive  after  two  months' 
sealing  in  tubes  of  agar,  gelatine,  and  broth.  All  were  pure 
except  one,  which  had  been  opened  en  voyage  home. 

Experiment  I. — The  skin  of  the  arm  was  sterilised,  an  abrasion 
made,  and  some  of  a  tenth  subculture  rubbed  in.  Only  a  slight 
inflannnatory  reaction  resulted,  which  lasted  two  days.  On  the 
third  day  tlie  scab  was  torn  off,  and  films  and  agar  smears  made 
from  tlie   lyiiiidi  exuding  Iroiii  tlu-  woiiiul.      Tlu'  jilms  containcil 
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diplococci,  and  tlie  cultures  showed  numerous  yellow  colonies, 
identical  witli  those  previously  described. 

ExPEEiMENT  II. — A  further  attempt  was  made  with  a  sub- 
culture which  had  been  grown  on  agar  smeared  with  my  own 
lalood;  from  this  there  resulted  the  same  inflammatory  reaction, 
and  two  minute  vesicles  at  the"  edge  of  the  abrasion;  these 
dried  up  on  the  third  day. 

Experiment  III. — Another  \attempt  with  a  tenth  subculture 
of  another  line  of  descent  was  made  on  my  arm,  and  on  that  of 
another  gentleman ;  on  my  arm  there  was  an  increase  of  the 
inflammatory  reaction,  but  beyond  this  nothing  resulted.  On 
the  third  day  the  scab  was  removed,  and  films  and  cultures 
made  from  the  lymph  exuding  from  the  wound,  with  results 
identical  with  those  found  in  Experiment  I. 

Experiment  IV. — Attempts  were  then  made  to  increase  the 
virulence  of  the  culture.  Three  generations  were  grown  in 
broth  and  on  agar  alternately,  to  which  had  been  added  two  or 
three  drops  of  my  own  blood;  the  cultures  gained  distinctly  in 
luxuriance.  From  this  third  blood  subculture  (fourteenth  from 
start)  a  fresh  inoculation  was  made  on  the  dorsum  of  my  wrist. 
A  control  culture  was  made  from  the  inoculation  culture,  which 
in  twenty-four  hours  showed  a  rich  growth  of  pure  cocci. 

First  day. — Considerable  burning  and  smarting  subsequent 
to  the  inoculation.  At  the  end  of  the  twenty-four  hours  there 
was  no  change  other  than  a  considerable  inflammatory  reaction. 
A  portion  of  the  control  culture  was  placed  on  the  wound,  and 
pricked  in  with  a  surgical  needle. 

Second  day. — During  the  next  ten  hours  the  ii*ritation  was 
marked;  on  examination  at  the  end  of  this  time  there  were 
found  at  one  end  of  the  abrasion  three  vesicles  spreading 
out  from  the  edge ;  in  appearance  they  were  identical  with  the 
vesicle  at  the  early  stage  of  the  inoculation  from  the  blister 
fluid  (p.  204).  At  the  end  of  the  twenty-four  hours  one 
vesicle  was  opened  and  examined.  The  film  shows  a  fair 
number  of  cocci  in  pairs,  and  much  epithelial  debris.  Cultures 
on  agar  and  in  broth  had  both  grown  well  in  twenty-four 
hours,  the  former  being  parti cvilarly  luxuriant,  of  a  light 
brownish-yellow  tint,  and  very  like  the  original  rich  growth 
from  Case  5,  from  which  the  inoculation  culture  was  derived. 
"The  growths  were  composed  of  cocci. 
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Third  day. — The  two  vesicles  remaining-  have  united,  and 
spread  eccentrically ;  their  appearance  is  similar  to  that  shown 
in  Fig.  15  c.  Towards  the  evening  of  this  day  the  combined 
vesicle  had  spread  slightly.  The  following  morning  it  was 
found  flattened  and  shrunken,  probably  from  being  overlaid. 
The  vesicle  was  opened,  and  films  and  cultures  prepared.  On 
the  evening  of  the  fourth  day  the  scab  over  the  abrasion  and 
the  loose  epidermis  of  the  vesicles  were  torn  off ;  it  was  found 
that  the  epidermis  for  a  considerable  area  around  the  vesicles 
was  very  easily  stripped  off,  showing  that  a  softening  of  the 
epidermis  had  been  produced  beyond  the  extent  of  the  vesica- 
tion ;  this  stripping  could  not  be  performed  to  a  proportionate 
extent  around  those  parts  of  the  abrasion  where  vesicles  had 
not  appeared.  The  ease  with  which  the  epidermis  Avas  stripped 
from  around  the  site  of  a  veld  sore  was  noticeable  in  the  cases 
seen  in  South  Africa.  The  films  and  cultures  made  from  the 
last  examined  vesicle  showed  characters  identical  with  those  of 
the  first  vesicle. 

Thus  a  lesion  has  been  produced  from  a  remote  culture  of  the 
coccus  isolated  from  a  veld  sore,  which  resembles  the  initial 
lesion  produced  by  inoculation  with  the  original  blister  fluid  of 
that  case,  and  from  the  lesion  the  coccus  has  been  recovered 
and  cultivated,  and  found  to  exhibit  characters  identical  with 
the  original  cultures. 

Objection  may  perhaps  be  made  to  this  experiment  on  the 
ground  that  the  blistering  of  the  epidermis  was  not  sufficiently 
spreading.  It  seems,  however,  that  this  was  unavoidable ;  indeed, 
had  the  inoculations  completely  failed,  it  would  not  have  been  a 
matter  of  surprise,  since  the  clinical  history  of  the  sore  shows 
the  great  rarity  of  the  sore  in  healthy  people.  That  on  the 
healthy  subject,  despite  a  maximal  infection  on  a  skin  burnt  by 
Jong  exposure  to  South  African  sun  and  wind,  is  feeble ;  how 
much  less  may  any  extensive  lesion  be  expected  on  a  protected 
healthy  skin  from  a  remote  subculture  ! 

The  reTi?oteness  (fourteenth)  of  the  subculture,  and  the  fact 
that  one  generation  had  remained  in  an  hermetically  sealed  tube 
for  two  months,  are  circumstances  calculated  to  greatly  affect 
the  virulence  of  the  coccus. 
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The  histology  of  the  veld  sore. 

I  was  permitted  to  remove  portions  of  two  veld  sores  occurring 
as  fresli  unopened  blisters  in  "  time-expired  "  men. 

These  were  hardened  in  alcohol,  embedded  in  paraffin,  cut 
and  mounted  in  the  usual  manner.  Deep  staining  with  Loeffler's 
methylene  blue  solution,  and  subsequent  washing  in  1  per  cent, 
acetic  acid,  and  a  light  wash  of  eosin,  was  found  to  give  the 
best  results.  Gram's  staining  method  is  unsuitable,  owing  to 
the  tenacity  with  which  certain  epithelial  strata  retain  the  stain. 

In  passing  from  the  healthy  epidermis  to  the  diseased  part^ 
the  first  indication  of  the  sore  is  a  cleft  in  the  stratum  lucidum, 
which  gradually  widens  into  the  cavity  of  the  blisters.  Beneath 
this  cleft  the  cells  of  the  stratum  granulosum  differ  from  the 
normal  deeply  staining  cells  by  being  glassy  and  swollen- 
looking.  The  whole  thickness  of  the  granular  and  Malpighian 
layers  is  twice  that  of  the  healthy  portion.  Passing  from 
towards  the  centre  of  the  sore,  these  layers  become  thinner,  the 
regular  wavy  outline  of  the  papilla  is  lost,  the  base  of  the 
Malpighian  layer  is  very  irregular ;  in  some  places  fairly  deep 
processes  extend  into  the  dermis,  and  at  others  it  is  only  two  or 
three  cells  thick,  and  these  cells  are  flattened.  The  epidermis 
is  never  wholly  absent.  The  cells  of  the  stratum  lucidum  and 
stratum  granulosum  become  more  swollen,  and  ultimately  the 
layers  are  only  represented  by  a  few  strands  of  badly  staining 
cellular  tissue,  dotted  over  with  leucocytes. 

The  raised  stratum  corneum  is  at  the  edge  of  the  bleb, 
connected  with  the  floor  of  the  blister  by  a  few  strands  of 
swollen  cells;  later  it  is  quite  free,  but  to  its  under  surface 
adheres  swollen  badly  staining  fragments  of  cells  and  a  few 
leucocytes. 

The  dermis  shows  only  a  very  moderate  degree  of  leucocytic 
invasion  beneath  the  main  area  of  the  blister ;  there  is  little  or 
none  beneath  the  growing  edge. 

Starting  from  the  recess  forming  the  edge  of  the  blister,  it  is 
noted  that  the  split  within  the  stratum  lucidum,  seen  with  the 
low  power,  extends  for  a  yet  greater  distance,  and  that  beyond 
this  there  is  a  tendency  to  a  separation  of  the  cells  of  the  layer. 
The  affected  cells  have  a  dirty  j^ellow  semi-opaque  appearance, 
in  contrast  to  the  clear  glossy  look  oL"  the  healthy  colls.     Around 
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and  apparently  within  these  discoloured  cells  are  several 
cocci. 

The  surfaces  of  both  roof  and  floor  of  the  blister  at  its  edge 
are  covered  with  the  same  yellow  cell  stuff,  which  has  assumed 
the  appearance  of  granular  debris ;  within  this  are  masses  of 
cocci. 

As  the  epithelial  layer  thins  off  towards  the  centre  of  the 
floor  of  the  sore,  it  is  noticeable  that  in  the  upper  layers  of  cells 
there  is  a  marked  distension  of  the  intercellular  spaces  to  form 
a  network  of  cavities,  and  a  vacuolation  of  the  cells  themselves. 
There  are  but  few  cocci  within  these  spaces,  but  the  cell  mesh- 
work  swarms  with  them,  whilst  in  the  older  parts  of  the  sore 
numerous  leucocytes  adhere  to  the  meshwork. 

In  this  older  region  the  remaining  cells  of  the  Malpighian 
layer  are  irregular  in  shape,  and  vacuoles  appear  both  in  and 
between  the  cells.     The  cocci  do  not  penetrate  to  the  cells. 

Throughout  the  section  and  that  removed  from  the  other 
sore  the  cocci  are  everywhere  disposed  as  diplococci,  whether 
isolated,  in  chains,  or  in  clusters  of  diplococci. 

The  tissue  changes  described  are  those  assignable  to  an 
irritant  working  primarily  within  the  epidermis,  in  that  layer 
known  as  the  stratum  lucidum ;  the  irritation  is  not  severe,  but 
of  sufficient  strength  to  cause  destruction  of  epithelial  cells  and 
vesication. 

It  is  not  unreasonable  to  presume  that  the  cocci  found  where 
these  changes  are  seen  are  the  cause  of  these  changes.  The 
cocci  are  not  found  in  the  healthy  portions  of  the  specimen. 

The  nature  of  the  ^nicro-organism  found  in  the  lesion. 

A  coccus  has  been  found  uniformly  in,  and  has  been  isolated 
from  the  blister  fluids  in  all  cases  of  the  sore  examined  :  this 
coccus  has  been  passed  through  numerous  subcultures  without 
any  change  of  growth.  Inoculation  of  man  with  the  blister 
fluid,  from  a  case  where  this  coccus  was  in  pure  culture,  has 
caused  a  characteristic  sore,  and  from  this  sore  the  coccus  was 
recovered  after  eight  days,  greatly  increased  in  number,  and  in 
pure  culture.  Inoculation  of  man  witli  a  tenth  subculture  lias 
in  two  cases  set  up  only  a  local  inlhimniatory  reaction;  in 
another  inoculation  two  minute;  blisters  ai)])eared  alongside  the 
abrasion  ;    in  the  latest  inoculation  with  a  I'ourLecut  li  siihciilt  lire, 
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the  virulence  of  which  had  been  intensified  by  growing  in 
blood-mixed  media,  three  vesicles  arose,  one  of  which  reached 
the  size  of  4  x  3  mm.  in  three  days.  From  these  vesicles  the 
coccus  was  recovered  and  cultivated. 

These  data  fulfil  the  postulates  of  Koch,  save  for  some  lack 
of  assurance  afforded  by  the  smallness  of  the  bleb  produced  in 
the  last-named  experiment.  Supposing  this  experiment  to  be 
considered  sufficiently  satisfq,ctory,  the  case  will  be  complete, 
this  organism  will  be  proved  to  be  the  cause  of  the  veld  sore. 

As  I  have  said  before,  should  the  inoculation  experiments 
have  completely  failed,  it  would  not  have  been  a  matter  of 
surprise,  for  the  clinical  history  of  the  sore  has  shown  the  rarity 
of  the  occurrence  of  the  lesion  ni  healthy  people  ;  further,  a 
fourteenth  subculture,  one  generation  of  which  sti'ain  had  re- 
mained in  a  sealed  tube  for  two  months,  maybe  expected  to  have 
lost  some  of  its  pristine  virulence. 

As  to  the  question  of  the  nature  of  the  organism,  here  there 
are  two  possible  alternatives  : 

1.  That  it  is  an  attenuated  form  of  Staphylococcus  pyogenes 
aureus. 

2.  That  it  is  a  special  organism,  which  may  be  spoken  of  as 
Ilicrococciis  vesicans.  In  favour  of  the  latter  view  may  be  cited 
the  following  points  : 

(a)  That  the  sore  is  quite  different  from  any  lesion  at  present 
recognised  as  a  result  of  an  infection  by  S.  p.  aureus. 

(b)  That  the  organism  as  seen  in  the  sore,  whether  in  film 
preparations  of  the  fluid  drawn  therefroTu  or  in  sections,  is 
always  disposed  as  a  diplococcus,  even  when  in  chains  or 
clusters. 

(c)  That  the  growth  of  the  organism  in  all  media  is  from  the 
outset  more  luxuriant  than  that  of  S.  p).  aureus. 

(d)  That  the  organism  in  the  blister  fluid  and  the  subcultures 
thereof  shows  a  resistance  to  destruction  which  is  considerably 
greater  than  that  exhibited  by  /S'.  p)-  aureus. 

(e)  That  in  the  unbroken  blisters  and  in  the  experimental 
inoculations,  although  a  considerable  infliuiimatory  reaction  is 
present,  no  fluid  that  could  be  called  "pus"  is  produced,  the 
exudate  is  always  serous,  and  that  which  contains  the  greatest 
number  of  the  organism  contains  the  smallest  number  of  pus 
cells. 
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Against  this  view,  and  in  favour  of  the  organism  being  the 
>S'.  p.  aureus  in  an  attenuated  form,  are  the  following  argu- 
ments : 

(a)  That  the  occurrence  of  the  coccus  in  the  blister  fluid  as  a 
diplococcus  is  not  necessarily  a  diagnostic  morphological  feature, 
since  diplococci  occur  in  lesions  that  are  known  to  be  connected 
with  >S'.  p.  aureus. 

(b)  That  the  general  likeness  of  the  cultures  of  this  organism 
to  those  of  8.  p.  aureus  is  strong ;  the  organism  undoubtedly 
shows  greater  luxuriance  of  growth,  but  breeds  of  8.  p.  aureus 
are  known  to  differ. 

(c)  That  although  the  sore  is  unlike  any  lesion  known  to  be 
produced  by  8.  p.  aureus,  yet  on  an  analogy  of  the  streptococcal 
lesions  we  might  be  led  to  expect  some  such  lesion  as  possibly 
resulting  from  the  action  of  an  attenuated  but  resistent  form  of 
the  staphylococcus.  The  streptococcus  can  produce,  under 
varying  circumstances,  either  general  pya3mia,  cellulitis,  or  an 
erysipelatous  blush  and  vesication ;  so  a  series  might  be  ex- 
pected for  the  staphylococcus  of  pyaemia,  local  abscess,  boils, 
pustules,  and  lastly,  blebs  of  the  epidermis,  or  ''  veld  sores." 

{d)  That  the  climate  conditions  under  which  the  veld  sore 
appears  is  such  that  one  might  expect,  by  a  process  of  survival 
of  the  fittest,  the  gaining  of  an  increased  resistance  on  the  part 
of  a  facultative  saprophyte  and  parasite,  and  the  possibility  of 
such  a  gain  being  counterbalanced  by  a  diminution  of  patho- 
genic vigour.. 

The  possibility  of  some  such  process  occurring  was  further 
suggested  by  the  comparative  rarity  of  septic  wounds  on  the 
high  veld,  and  the  marked  difKculty  often  met  with  in  cleansing 
a  wound  that  had  become  septic. 

This  last  view  of  attenuation,  although  not  subject  to  proof,^ 
was  one  which  seemed  very  likely  to  me  when  in  South  Africa, 

'  Abbott  (7),  speakin<?  of  the  most  resisting  colonies  of  Staphylococcus  pyogenes 
aureus,  which  sixrvived  the  action  of  merciu-ic  chloride  in  a  solution  of  l-lOOOth 
for  ten  and  twenty  minvites,  says  the  first  generations,  that  is  up  to  the  seventh 
and  eighth  from  the  resisting  colonies,  are  freciiiently  incapable,  when  injected 
into  the  circulation  of  rabbits  in  the  ordinary  amounts  of  from  O'i  to  O'.")  c.c.  of 
the  1)Ouillon  culture,  of  giving  rise  to  the  characteristic  abscess  formation  intlie 
kidneys  and  nuiscles  which  is  seen  to  follow  the  injection  of  the  same  amount 
of  a  culture  which  had  not  previously  been  exposed  to  sublimate.  After  a 
ninth   generation   the  organisms  appear  to  gradually  regain  their  virulence 
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and  as  such  I  suggested  it  in  a  note  to  the  'British  Medical 
Journal'  (4).  But  these  last  two  suggestions  may  be  put  aside 
as  possibly  irrelevant. 

There  now  remains  to  be  considered  whether  or  no  the  data 
in  favour  of  the  organism  being  a  specific  organism,  the  Micro- 
coccus vesicans,  are  of  sufficient  weight. 

From  the  consideration  of  the  data  afforded,  it  would  appear 
that  four  points  may  be  held  sufficient  to  differentiate  this 
organism  from  the  Staj^hylococcus  jiyogenes  aureus  : 

1.  The  distinctive  features  of  the  lesion. 

2.  The  appearance  of  the  organ  uniformly  as  a  diplococcus. 

3.  The  greater  luxuriance  of  the  growth  of  the  organism  on 
nutrient  media. 

4.  The  greater  resistance  to  destruction  exhibited  by  the 
organism. 

The  "Natal  Sore." 

I  was  for  some  time  in  doubt  whether  the  sore  of  this  name, 
of  which  I  had  heard,  was  the  same  as  the  veld  sore  or  not ; 
indeed,  many  had  such  vague  ideas  on  the  subject  that  the 
names  "  veld  sore  "  and  "  Natal  sore  "  frequently  passed  for 
synonyms. 

Happily  I  was  able  to  get  satisfactory  evidence  as  to  its 
nature  from  several  Natal  people,  lay  and  medical,  and  to  see  it 
and  examine  it  myself. 

A  long  resident  in  Natal  thus  described  the  sore  to  me ;  the 
description  as  I  noted  it  down  so  well  gives  the  points  of  the 
sore  that  I  transcribe  my  notes. 

"The  Natal  sore  starts  as  a  small  black  spot  (a  black-head 
from  a  choked  pore),  then  a  yellow  pustule  forms,  and  the  skin 
gets  lifted  up  in  a  thick  lump,  which  is  red ;  it  is  like  a  soft, 
coreless  boil.  It  occurs  in  places  which  are  warm  and  moist, 
and  have  plenty  of  vegetable,  animal,  and  human  life.  It  occurs 
in  towns,  e.  g.  he  had  seen  it  in  Pietermaritzburg.  He  had  never 
seen  it  in  the  Transvaal  or  Orange  River  Colony  high  veld.     He 

until  they  are  finally  callable  of  producing  those  changes  which  follow  con- 
stantly the  injection  into  the  circulation  of  normal  organisms. 

On  the  other  hand,  Smirnow  (17)  shows  that  attenuated  cultiires  of  the 
organisms  of  anthrax  and  swine  erysipelas  are  much  less  resistent  to  destruc- 
tion by  germicides  than  are  the  normal  organisms. 
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■said  it  was  not  anything  like  the  veld  sore  which  he  knew  and 
had  suffered  from." 

Two  days  after  I  had  obtained  this  description  I  saw  a  speci- 
men of  an  undamaged  sore  which  I  examined  bacteriologically. 
Corporal  K — ,  5th  Lancers,  fighting  in  South  Africa  fifteen 
months,  just  arrived  in  Cape  Town  from  Natal,  had  a  new 
sore  of  three  days'  growth  on  the  dorsum  of  the  hand.  It 
seemed  just  like  a  boil,  a  purplish-red  tumulus,  capped  with  a 
yellow  pustule  about  the  size  of  a  lentil.  The  sore  was  washed, 
the  pustule  opened  with  a  sterile  knife,  and  on  squeezing  the 
lump  there  exuded  a  large  quantity  of  viscid,  creamy  pus.  There 
was  no  "core"  or  slough.  The  red  tumulus  was  now  quite 
flabby,  and  its  walls  were  found  to  be  composed  of  both  scarf 
and  true  skins,  and  beneath  these  a  probe  would  pass  freely  in 
all  directions  for  a  space  haviilg  a  larger  area  than  a  shilling 
piece.  The  sore  was  cleansed  with  1 — 1000  mercuric  chloride 
solution ;  it  healed  rapidly. 

A  scar  of  another  of  these  sores  on  the  wrist  shoAved  cha- 
racters similar  to  those  of  a  healing  boil,  a  livid  colour  with 
concentric  rings  of  peeling  epithelium  around  the  depressed 
central  point  of  perforation. 

The  film  prepared  from  this  case  showed  very  numerous  pus 
cells,  streaks  and.  networks  of  coagulated  lymph,  and  numerous 
•cocci  disposed  mainly  in  clusters,  in  a  manner  typical  of  Staphy- 
lococcus pyogenes. 

The  cultures  showed,  in  twenty-four  hours,  white  and  pale 
yellow  colonies  which  proved  to  be  composed  of  cocci ;  later  the 
colonies  became  nearly  all  yellow,  but  they  never  attained  the 
rich  colouring  of  the  coccus  of  the  veld  sore. 
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25.  Fatty  infiltration  {''  vacuolatioii")  of  the  nucleus  in  fat-cells. 
De  vacuolatione  nuclei  in  cellula  adiposa. 

By  S.  G.  Shattock, 

Co:\rMENTATO  diligenter  milii  visum  est  eos  maxiine  erasse  qui 
nou  multo  ante  nostram  ajtatem  linguam  latinam  adhibere^ 
noluerunt  ut  medium  quo  ii  qui  in  scientia  naturali  versantur 
inter  se  communicare  possent. 

Quorum  quantus  sit  error  omnes  nunc  vident  quum  numerus 
Imguarum  quibus  utuntur  ii  (|ui  de  rebus  naturalibus  scribunt, 
maxime  multiplicatur. 

Ex  quo  fit  ut  nemo  omnia  de  re  quaHbet  scripta  cognoscere 
possit  quamvis  accurati  in  catalogis  sint  descripta.  Ad  cujus 
rei  remedium,  nihil  valet,  ut  mihi  videtur,  introducere  aliam 
novam  etnon  ante  cognitam  linguam  qute  sit  omnibus  communis, 
quia  omnes  qui  litteris  humanioribus  (ut  dicuntur)  operam  dant, 
jam  lingua  latina  utuntur;  (piinetiam  ut  pars  discipliua3  supe- 
rioris  fere  necessaria  habetur. 

Quffi  si  in  eundem  locum  qua  antoa  restitueretur,  nullum 
eveniet  detrimentum  alicujus  lingua  recentioris  progressioni ; 
in  libris  enim  qui  nonnisi  de  rebus  pur*  scienti^e  tractant,  nee 
expectatur  talis  progressio  nee  tentatur.  Nam  in  re  scientia) 
raodo  postulatur  expositio  accurata  rerum  et  legum  cpiibus 
gubernantur,  sine  litterarum  Horibus  aut  ornamentis. 

His  igitur  persuasus  sententiis  ausus  sum  liujus  tractatus  in 
linguam  latinum  redditum  V)revissiiimm  profcrre  snmnuirium, 
ut  alii  judicent  quanta  facilitate  lingua  ilia  ad  res  scientiaj 
naturalis  exponendas,  etiam  nunc  accomodari  possit,  et  ut 
concitentiir  animi  eoi-tim  (lui  cognoscere  cupiunt  ea  qu^  alii 
scripserunt  de  iisdem  r('])iis  quibus  ipsi  student. 

Attamen  si,  forsan,  minus  conveniens  videatur  totum  ojnis 
latine  vertere,  summarium  saltern  ejus  utilissiine  edi  posset  ut  al) 
liouu'nibus  cuiusvis  initionis  intellioratur. 

SUMMAHIUM. 

Vacu(jlati()iH'ni  nuclei  in  ci'llula  :idi|)(is;i  ])riuuis  Sir  \'ictor 
Horsley  ;iiiiio    I<S,S5   juiimadvtTf it .      riuriioiucuou    inaxiuic  com- 
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mune  est  in  tela  adiposa  eorum  qui  myxoedemate  aBgrotant;  in 
tela  adiposa  autem  normali  et  in  ea  lipomatorum  etiara  animad- 
vertitur.  Ego  pingue  in  linguae  linea  media  examinavi ;  f ontem 
autem  pinguis,  credo,  nullius  esse  momenti.  Quia  vacuolatio 
maxime  distributa  est,  fieri  posse  putavi  ut  infiltratio  cum  oleo 
ejus  causa  esset,  quod  quideia  verum  fuit. 

Yacuolum  pene  semper  singulare  est,  nonnunquam  duplex ; 
immutatur  magnitudine,  quod  primo  perexiguum  est,  deinde 
parte  reliqua  nuclei  majus  fit. 

Nunc  de  pr^pai-ationibus  tinctis  (Sudan  III  et  Heematoxylin) 
dicemus.  Difiicultas  una  dijudicationis  ex  hoc  constat,  quod  si 
nuclei  vacuolati  desuper  spectantur,  vix  possibile  est  judicare 
utrum  color  ruber  vacuolo  vere  inhgereat,  an  sit  in  oleo  quod  in 
cellula  continetur,  atque  per  spatium  intranucleare  conspicitur. 

Hoc  dijudicare  possumus  ex  studio  nucleorum  eorum  qui  se  in 
margine  cellulae  inveniuntur.  Quum  nucleus  in  ipso  margine 
cellulae  jaceat,  deformitas  quam  yacuolum  efRcit  notabilissima 
est,  cellula  enim  umbonem  monstrat. 

Quum  sectionem  opticam  intuimur,  olei  guttula  intranuclearis 
tincta  colore  rubro  definiri  videtur  in  latere  profundiori  reliquis 
nuclei  attenuatis. 

Hasc  probant  oleum  in  tela  adiposa  formanda,  non  modo  in 
cellulse  corpore  sed  non  raro  etiam  in  nucleo  ipso  servari. 

Sack  ('  Arcliiv  fiir  mikroscopisclie  Anat.,'  Band  xlvi,  1895) 
demonstrare  non  potuit  oleum  in  vacuolo  intranucleari  esse,  sed, 
ut  credo,  hoc  erroribus  artis  histologicse  attribuere  oportet. 

In  solo  exemplo  ex  quo  in  hanc  conclusionem  venit,  tela 
adiposa  in  liquore  acidi  chromosmici  (Flemming)  submersa 
postea  in  paraffino  infixa  est.  In  preparationibus  meis,  tinctis 
Sudan  III  et  Haematoxylin,  et  in  glycerino  conditis,  sine  usu 
alcohol  ethylici  aut  xylol,  dubitari  non  potest  quin  guttula 
intranuclearis  ex  oleo  constet.  Hgec,  prteterea,  cum  observa- 
tione  scriptoris  supra  citati  congruent,  viz.  vacuolum  intra- 
nucleare in  tela  adiposa  tabescente  evanescere. 

Vacuolation  of  the  nuclei  of  fat-cells  was  noticed  by  Sir 
Victor  Horsley  in  1885,  and  is  thus  an  observation  of  some 
standing.^ 

1  An  address  "  On  the  Physiology  anil  Pathology  of  the  Thyroid  (.Hand," 
delivered  before  the  Medical  Society  of  London  ('British  Medical  Journal,' 
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It  is  in  myxoedema  that  the  phenomenon  has  been  more 
particularly  described,  Horsley's  observation  having  been  con- 
firmed in  this  country  by  Professor  Boyce  and  Mr.  Beadles. 

The  observations  of  the  two  latter  authors  are  recorded  in  the 
'Journal  of  Pathology/  1893  :  in  skin  from  the  side  of  the 
neck,  in  a  case  of  myxoedema,  they  note  that  the  nuclei  of  the 
fat-cells  almost  invariably  presented  a  curious  appearance 
owing  to  the  presence  of  a  larger  or  smaller  vacuole ;  they  record 
the  same  appearance  in  the  subepicardial  fat  in  sections  of 
the  heart. 

The  phenomenon  is,  however,  by  no  means  confined  to  the  fat 
in  this  disease.  Following  Sack,  Mr.  Beadles^  has  described  it 
in  the  subcutaneous  fat  from  other  cases,  and  in  the  fat  of 
lipomata. 

Nevertheless  the  proportion  of  cells  exhibiting  the  change  in 
such  circumstances  is  not  great.  He  remarks,  "  Very  different 
is  it  in  the  case  of  myxoedematous  patients,  where  amongst  a 
group  of  fat-cells  in  a  field  of  the  microscope  a  number  of 
vacuolated  nuclei  are  invariably  to  be  seen."  Accompanying 
the  paper  is  an  illustration  ('Trans.  Path.  Soc.,'  vol.  xlix,  1898, 
pi.  viii,  fig.  3),  showing  the  change  in  question,  in  the  interstitial 
fat  of  the  myocardium. 

The  particular  organ  on  which  the  observations  to  be  noticed 
were  made  was  the  tongue  of  a  West  African  negro,  the  material 
itself  having  been  kindly  obtained  for  me  by  Major  W.  Cooke 
Daniels;  and  my  primary  object  had  been  to  see  how  far  the 
lyssa  might  be  represented  in  the  lower  races  of  man. 

In  the  tongue  there  was  an  incomplete  median  septum  of 
adipose  tissue,  the  cells  of  which  presented  very  conspicuously 
the  condition  of  nuclear  vacuolation. 

The  source  of  the  fat,  however,  is,  I  believe,  immaterial.  Are 
the  contents  of  the  vacuoles  determinable  ?  and  if  so,  of  what 
do  they  consist  ?  Seeing  that  the  condition  is  of  such  wide 
distribution  in  adipose  tissue,  the  possibility  whicli  presented 
itself  to  my  mind  was  that  the  nuclear  vacuoles,  like  the  body 
of  the  cell  itself,  held  fat.  Certain  technical  difficulties  arose 
in  testing  this  surmise,  but  after  siiniiounting  these  its  correct- 
December,  IK'JO,  wlicro  the  appearanco  is  shown  in  a  niicrophotograph 
accompany injr  the  address,  fig.  11). 

'  '  Trans.  Path.  Soc.,'  vol.  xlix,  189H. 
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ness  was  made  clear.  Of  the  two  chief  stains  for  fat,  osmic 
acid  and  Sudan  III,  I  selected  the  second,  its  great  advantage 
being  that  the  fat  is  dyed  of  a  positive  red  colour,  and  nothing 
except  the  fat.  Without  a  counterstain  it  is  practically  impos- 
sible to  recognise  the  nuclei ;  for  this  I  chose  Ehrlich's  hfema- 
toxylin. 

The  sections  were  cut  on  the  freezing  microtome,  and  stained 
for  twenty-four  hours  in  80  per  cent,  alcoholic  solution  of  Sudan 
III,  after  being  passed  through  95  per  cent,  alcohol ;  they  were 
afterwards  washed  in  80  per  cent,  alcohol,  and  then  transferred 
to  Ehrlich's  hsematoxylin,  washed  in  distilled  water,  then  in 
tap  water,  and  finally  mounted  in  glycerine.  The  h^ematoxylin 
may  be  used  indifferently  before  or  after  the  Sudan  III.  The 
study  should  be  carried  out  with  yV  oil  immersion. 

The  vacuolation,  as  distiiiguished  from  the  contents  of  the 
vacuole,  is  easily  made  out  with  i,  in  preparations  stained  with 
haematoxylin  and  mounted  in  Canada  balsam  after  dehydration 
and  clearing  in  the  usual  manner.  The  vacuole,  which  in  such 
preparations  it  really  is,  is  almost  always  single,  but  it  may  be 
double,  and  I  have  seen  it  triple.  The  cavity  varies  in  size, 
being  in  the  first  stage  quite  minute,  but  when  largest  it  exceeds 
the  rest  of  the  nucleus. 

But  to  pass  to  the  preparations  stained  with  Sudan  III  and 
haematoxylin  :  one  of  the  difficulties  in  the  determination  lies  in 
this,  that  if  the  vacuolated  nucleus  is  viewed  on  the  flat  it  is 
almost  impossible  to  decide  whether  the  red  coloration  of  the 
vacuole  is  intrinsic,  or  is  the  colour  of  the  fatty  contents  of  the 
cell  appearing  through  the  intra-nuclear  space.  Even  when  the 
fat-cell  has  been  divided  so  that  its  contents  have  escaped  the 
cell  is  coloured  red,  proving  obviously  that  a  layer  of  oil  still 
adheres  to  the  inner  surface ;  and  I  have  observed  this  to  be 
so,  moreover,  in  parts  of  cells  into  which  air  has  entered.  It  is 
by  the  study  of  such  nuclei  as  appear  at  the  margin  of  the  cell 
that  the  determination  is  to  be  made ;  and  only  a  certain 
number  of  these  are  disposed  in  so  favourable  a  way  as  to  be  of 
service. 

In  the  case  of  the  lesser  vacuoles  the  difficulty  presents  itself 
of  determining  whether  the  fat  droplet,  stained  red  with  the 
Sudan  III,  lies  within  the  nucleus,  or  is  displaced  from  without 
iigainst  it;  for   in   all    such    })reparations  a   certain   iiuiii1)er  of 
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free  droplets  of  oil  occur  from  the  division  of  the  cells,  and  the 
escape  and  entanglement  of  their  contents  on  the  section. 

In  the  case  of  the  larger  vacuoles  the  histological  picture 
offers  no  ambiguity. 

When  the  nucleus  lies  precisely  at  the  edge,  the  most  notice- 
able feature  is  the  deformity  occasioned  by  the  vacuole,  the  cell 
presenting  a  marked  protuberance  or  boss  on  its  exterior  ;  this 
deformity  is  obviously  due  to  the  tension  within  the  body  of 
the  cell  preventing  protrusion  from  the  deep  aspect  of  the 
nucleus. 

The  contents  of  the  vacuole  as  so  viewed  on  an  uncoloured 
background  are  fully  stained  red,  and  thus  proved  to  be  fat. 
The  appearance  is  as  though  a  hernial  protrusion  of  the  oil 
within  the  main  body  of  the  cell  had  taken  place;  and  such  a 
phenomenon  is  quite  conceivable.  That  this  is  not  what 
happens,  however,  is  proved  on  reaching  the  true  optical  section 
of  the  nucleus,  when  the  fat  droplet  is  seen  to  be  bounded  on 
the  deep  side  by  the  thinned  remains  of  the  nucleus  itself. 
I  have  observed  a  gap,  however,  in  this  deep  limitary  line,  but 
such  is  exceptional,  and  possibly  secondary  to  an  extreme  disten- 
sion. On  focussing  from  the  surface  the  part  first  defined  is  the 
semicircular  edge  of  the  flattened  nucleus,  for  the  vacuole  in  all 
cases  is  more  or  less  central,  the  periphery  of  the  nucleus  retain- 
ing the  flattened  form  proper  in  the  case  of  the  fat-cell.  As 
the  cell  is  penetrated  the  unaffected  periphery  of  the  nucleus 
disappears  and  the  true  optical  section  is  reached  :  the  droplet 
is  then  seen  to  be  almost  spherical,  with  its  greater  convexity 
outwards ;  it  does  not  bulge  towards  the  cell  cavity,  the  tension 
within  the  cell  preventing  any  encroachment  on  this  aspect. 
At  either  side  the  intra-nuclear  droplet  is  sharply  bounded  by 
the  nuclear  chromatin  which  rises  up  for  a  varying  distance 
around  it. 

The  prominent  outei-  border  of  the  droplet  is  sharply  defined, 
and  I'emains  so  at  dift'erent  levels,  showing  that  it  is  contained 
within  a  limiting  membrane  prolonged  over  it ;  sometimes,  too, 
the  outline  of  the  projecting  part  of  the  droplet  is  not  mathe- 
matically regular,  and  in  this  resembles  the  outline  of  the  cell 
as  contrasted  with  that  of  a  free  droplet  of  oil. 

These  ohscrvjitions  make  it  clear  that  in  llie  process  of  fatty 
inlih  r;i1  ion  of  the  eclls  in    the  lonnation   of  iidipose  tissue,  oil   is 


220  FATTY  INFILTRATION  OF  NUCLEUS  IN  FAT-CELLS. 

stored  not  only  in  the  body  of  the  cell,  but  not  infrequently 
in  the  nucleus  as  well. 

There  is  no  sign  of  any  nuclear  disintegration;  the  chro- 
matic network  remains  normal  and  is  merely  displaced ;  the  oil 
so  stored  is  a  single  droplet,  and  this,  again,  relates  the  pro- 
cess to  that  of  fatty  infiltration  as  distinguished  from  one  of 
degeneration.  How  far  the  process  of  mitosis  would  be 
affected  by  such  an  infiltration  can  only  be  guessed  at ;  should 
it  be  called  for,  the  oil  would  probably  be  first  removed. 

Arnold  Sack^  in  his  dissertation  upon  the  subject  of  nuclear 

Fig.  22. 
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A.  The  vacuolated  nucleus  of  a  fat-cell  viewed  on  the  flat. 

B.  The  vacuolated  nuclevis  of  a  fat-cell  viewed  from  the  side,  showing 

the  circumferential  portion  of  the  flattened  nucleus  ;  from  the 
centre  of  the  latter  the  fat  droplet  projects  as  a  boss  from  the 
cell, 
c.  The  same  nvicleus  in  optical  section,  showing  the  line  of  chroma- 
tion  between  the  fat  droplet  in  the  nucleus  and  the  fat  in  the  body 
of  the  cell.     (Stiidied  with  -j-w  oil  immersion.) 

EXPOSITIO    FlGURJE. 

A.  Nucleus  vacuolatiis  cellulse  adiposae  desuper  conspectus. 

B.  Nucleus  vacuolatus  cellulse  in  latere  conspectus.    Monstratur  margo 

nuclei  compressi  cvijus  ex  parte  media  olei  guttula  exstat  sicut 
umbo  e  cellula. 
c.  Nucleus  idem  in  sectione  optica  conspectus. 

vacuolation  in  fat,  has  missed  the  fact,  perhaps,  of  chief 
interest,  viz.  that  the  contents  of  the  vacuoles  consist  of  oil. 
Sack's  preparations  in  general  were  made  by  the  celloidin  and 
paraffin  method  of  embedding-,  the  final  stages  being  completed 
in  the  usual  way  with  absolute  alcohol  and  clearing  fluid. 

The  particular  observation  upon  which  he  bases  his  general- 
isation that  the  nuclear  vacuole  of  the  fat-cell  does  not  hold 
fat,  was  made  by  placing  human  fat  immediately  on  its  removal 
from  the  living  body  into  Flemming's  solution. 

1  '  Archiv  fiir  mikroscopische  Anatomic,'  Band  xlvi,  1895. 
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In  a  foot-note  the  author  draws  attention  to  the  well-known 
fact  that  osmic  acid  does  not  penetrate  very  deeply,  so  that  it 
becomes  essential  to  study  the  superficial  parts  of  the  tissue. 
To  this  may  be  added  the  difficulty  of  ensuring  sufficient 
blackening",  in  the  case  of  minute  droplets  of  fat,  to  render 
their  identification  certain,  and  the  fact  that  the  tissue  after 
treatment  in  bulk  with  Flemming's  solution  was  embedded  in 
paraffin  before  the  sections  were  cut. 

One  must  assume  that  the  technique  adopted  by  the  author 
named  was  unreliable  for  the  demonstration  of  the  smaller 
droplets  of  oil. 

In  my  own  preparations,  stained  with  Sudan  III  and  mounted 
in  glycerine  without  the  use  of  absolute  alcohol  or  clearing 
fluids,  the  coloration  of  the  nuclear  droplet  is  quite  distinct, 
and  the  presence  of  fat  placed  beyond  dispute. 

This  result,  moreover,  fully  harmonises  with  Sack's  own 
observations  that  in  atrophic  states  of  fat  (in  children  or  aged 
persons  emaciated  from  disease)  the  nuclear  vacuoles  dis- 
appear; that  the  more  pronounced  the  atrophy  the  smaller  is 
the  number  of  vacuolated  nuclei ;  and  that  the  vacuolation  is 
only  to  be  observed  in  well-developed  adipose  tissue. 

So  far  from  holding  with  Sack,  therefore,  that  the  nuclear 
vacuoles  stand  in  no  direct  relation  to  the  fat  formation  of 
the  cell,  I,  on  the  contrary,  conclude  that  the  fatty  infiltra- 
tion of  the  nucleus  is  to  be  associated  with  that  of  the  cell, 
and  that  the  disappearance  of  the  intra-nuclear  fat  must  be 
related  to  the  atrophy  of  the  cell. 

AjJril  1th,  1903. 


26.  A  -specimen  of  'mammary  carcinoma  ichich  liad  been  treated 

hi/  X  rays. 

De  penitiori  structura  carcinomatis  mammse  radiis  "X" 

subject!. 

By  S.  (i.  Shattock. 

SuMMAltlUM. 

^ORA    limit  i]):irii  crat  tetatis   50,  iu    cujus   iiianiin;!   ciirciiiomii 
(luniiii    iiniiiiiid vcrsuiii    t'st.       hicciiit    curatio,    die*    2-S    A])rilis, 
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1902.  Post  viginti  dies  tumor  se  miimerat,  atqiie  super  partes 
subjaceutes  pauluni  moblior  f actus  est. 

Excisa  est  mamma  die  19  Augusti,  aanio  eodem,  curatione 
continuata  fere  usque  ad  diem  excisionis. 

Nuuquam  aut  rubuit  aut  inflammata  est  cutis,  qua3  super 
mediam  partem  tumoris  retracta  est,  ipsa  autem  iion  invasa. 

Sectiones  microscopicee  per  totum  tumorem  scissse  demon- 
strant  structuram  penitiorem  nullo  modo  mutatam  esse.  Stroma 
ejus  cai'cinomatis  duri  aspecrum  commuuem  ostendit.  Noniiulli 
lympliocyti  iu  eo  sparguntur,  prtecipue  circa  margiueni  tumoris. 
Paucitas  cellularum  cum  nucleis  polymorpliis  insignis  est. 
Prfeter  lympliocytos  celluUe  "  mast "  ut  dicuntur,  atc[ue  plasma- 
cyti  (Uiiua)  inveuiuiitur. 

Pars  pr^ecipua,  i.  e.  epithelium,  ex  cellulis  polymorpliis  con- 
stat, in  ordinibus,  ut  solet,  tenuibus  ac  flexuosis  dis[)ositis. 
Cellularum  nuclei  omnes  recte  tinguntur  (h^ematoxjlin),  atque 
liic  ilb'c  figuras  mitoticas  ostendunt  :  nee  necrosis,  uec  cytolysis, 
nee  phagocytosis  apparet. 

Degenerationis  oleusi^  vix  ulla  indicia  adsunt  (Sudan  III). 
In  nullo  loco  destitit  margo  tumoris  extendere. 

In  sectionibus  tinctis  (Biondi-Ehrlich-Heidenhain)  apparet 
in  quibusdam  cellulis  structura  a  nonnullis  scriptoribus  corpus 
parasiticum  habita.  Arteriole  aut  in  stroniate  tumoris  aut  in 
tela  adiposa  circumjacenti,  integrie  sunt. 

Hiec  ostendunt  quam  paulum  efficiunt  radii  ''  X  "'  quum 
agitur  de  neoplasmate  profunde  posito,  atque  cute  det'enso. 


Thk  curative  effects  of  the  X  rays  upon  rodent  ulcer  are  now 
fully  established,  and  this  is  equally  true  of  other  cutaneous 
forms  of  carcinoma,  Avhether  primary  or  metastatic. 

Opportunities,  moreover,  have  been  taken  by  different 
observers  of  stud^ang  histologically  the  process  of  cure  in  the 
first-named  lesion. 

The  X-ray  dermatitis  is  something  very  visible,  palpable,  and 
indisputable. 

Wlu'u  we  come  to  the  case  of  more  deeply  seated  malignant 
tumours,  screened  from  the  action  of  the  i-ays  by  the  skin  or 
mucous  memlirane,  we  enter  updii  a  iiiucli  more  u])srure  subject, 
and  (iiie  in  connection  witli  wlnCIi  liirtlicr  (hila  are  inqici'atively 


MAM3IABY  CARCINOMA  TREATED  BY  X  RAYS.    223 

required,  not  only  such  as  come  from  clinical   observation,  but 
those  also  to  be  derived  from  histological  investigation. 

One  source  of  hope  rests  in  the  possibility  that  the  rays  may 
induce  a  premature  degeneration  and  necrosis  of  the  more 
rapidly  proliferating  and  less  stable  epithelium  of  the  carcino- 
matous growth,  to  be  followed  by  a  phagocytic  removal  brought 
about  by  the  more  vigorous  normal  cells,  i.  c.  that  the  healthy 
structures  may  remain  intact  under  the  same  agency  that  may 
lead  to  the  death  of  the  abnormal. 

But  upon  all  such  surmises  the  evidence  of  observation  is 
wanting,  and  the  present  specimen  may  serve  as  the  beginning 
of  a  study  into  this  subject. 

The  specimen  which  I  have  had  the  o})portunity  of  examin- 
ing came  from  a  patient  shown  by  Mr.  W.  F.  Brook  at  the 
meeting  of  the  British  Medical  ^Association  held  at  Manchester 
in  July,  1902.  The  report  of  the  case  appears  in  the  'British 
Medical  Journal,'  Oct.  25th,  1902,  p.  1305,  under  the  heading 
Case  3,  and  is  accompanied  with  a  figure  showing  the  condition 
before  radiotherapy  was  commenced. 

The  patient  was  a  multipara  aged  50,  in  whom  the  meno- 
pause had  occurred  five  years  previously,  and  who  noticed  during 
November,  1901,  a  depression  in  the  skin  overlying  a  lump  to 
the  outer  side  of  the  right  breast. 

In  April,  1902,  the  lamj)  had  increased  and  become  painful, 
the  pain  extending  down  the  inner  side  of  the  right  arm.  Three 
weeks  later  Mr.  Brook  saw  the  patient ;  at  that  time  the  skin 
over  the  outer  margin  of  the  right  breast  was  puckered  and 
bound  to  the  lower  border  of  the  pectoral  and  to  the  intercostal 
muscles  through  the  medium  of  a  hard,  ill-defined  mass  about 
two  inches  in  diameter.  X-ray  treatment  was  commenced  on 
April  23rd,  with  a  daily  exposure  of  ten  minutes.  In  a  week 
the  pain  was  coiu])letely  relieved.  In  tlii-ee  weeks  the  tumour 
had  appreciably  diminished  in  size,  and  had  become  slightly 
moveable.  By  the  end  of  July,  after  fifty  exposures,  which 
were  gradually  increased  to  three  fpiarters  of  an  hour,  the  mass 
appeared  to  be  half  of  its  original  size,  and  could  be  moviul 
over  the  subjacent  muscles  through  a  nuiximuiu  excui'siou  of 
two  iiudu's  in  each  direction.  The  treatment  was  continued  to 
witliin  a  week  of  the  i-eino\:il,  which  was  earrieil  out  on  August 
19th,  1902.      .\t   no  time  \\;is  an\    dermatitis  induei'd. 
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The  specimen  as  now  preserved  (Mus.  Royal  Coll.  Surgeons, 
4809  B)  is  a  vertical  section  of  the  growth  with  the  surrounding 
fat.  The  skin  over  the  centre  of  the  tumour  is  retracted,  but 
without  being  infiltrated.  The  new  growth  measures  in  the 
section  about  1*5  cm.  (|-incli)  in  diameter  vertically  to  the  integu- 
ment, and  about  2  cm.  (4-  inch)  in  the  opposite  direction.  Its 
margins  are  ill-defined  and  stellate  from  extensions  into  the 
mammary  tissue  and  surrounding  fat.  Centrally  it  presents  a 
fine  opaque  net  of  epithelium  in  the  more  translucent  fibrous 
stroma,  from  which  net  prolongations  are  traceable  into  the 
more  peripheral  parts  of  the  neoplasm. 

The  microscopic  sections  were  made  so  as  to  include  the 
whole  of  the  tumour,  and  were  studied  after  various  methods  of 
staining.  The  tumour  is  a  spheroidal-celled  carcinoma  of  the 
typical  scirrhous  type,  the  proportion  of  stroma  exceeding  that 
of  the  epithelium.  To  take  the  Stroma  first ;  this  consists  of 
dense  strands  of  fibre  with  flattened  connective-tissue  cells,  and 
is  of  the  typical  hard  type.  Mingled  Avith  it  there  is  a  note- 
worthy amount  of  elastic  tissue.  This  is  not  uniformly  distri- 
buted, and  though  otherwise  obvious  it  is  brought  into  bold 
relief  in  sections  stained  for  twenty-four  hours  in  Unna's 
acid  orcein.  Peripherally  the  stroma  is  continued  into  the 
fibrous  trabeculas  of  the  surrounding  fat,  and  into  these  the 
elastic  tissue  is  also  in  places  prolonged. 

In  the  stroma  there  occurs  a  fair  number  of  lymphocytes, 
but  they  are  most  irregularly  distributed.  In  the  central  main 
part  of  the  tumour  the  lymphocytic  infiltration  is  absent.  It  is 
practically  confined  to  the  periphery,  i.  e.  to  the  extending 
portion  of  the  growth,  but  even  here  it  varies  capriciously 
without  discernible  reason.  Both  fat  and  connective  tissue 
are  in  places  abundantly  infiltrated  about  the  epithelial  exten- 
sions, as  well  as  in  advance  of  them.  In  other  situations  both 
kinds  of  tissue  are  penetrated  with  epithelial  ingrowths  without 
presenting  much  or  any  infiltration. 

The  fewness  of  polymorphonuclear  leucocytes  is  conspicuous. 
Mast  cells  occur  in  the  stroma  in  moderate  numbers,  the  densely 
crowded  granules  staining  of  a  deep  maroon  in  sections  treated 
with  polychrome  blue  and  neutral  orcein. 

Besides  the  lymphocytes  and  mast  cells,  here  and  there  a 
group  of   plasma  cells   (Unna)   lies  in   the   stroma.     Such  cells 
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occur  in  conjunction  Avitli  lymphocytes,  and  where  close-set 
affect  a  mutually  adapted  polyhedral  form.  In  certain  of  these 
cells  the  deeply  staining-  nucleus  is  fragmented,  the  fragments 
being  mostly  coarse,  of  irregular  shape,  and  moderate  in  num- 
bers. Such  cells  have  no  other  nucleus,  and  cannot  thus  be 
viewed  as  phagocytes  engaged  in  the  destruction  of  lympho- 
cytes. 

Epithelium. — Throughout  the  neoplasm  the  epithelium  is 
arranged  in  the  characteristic  narrow  meandering  lines  in  the 
clefts  of  the  stroma,  its  cells  being  of  the  polymorphous  or 
spheroidal  type. 

Peripherally  the  narrow  columns  extend  into  the  fibrous 
prolongations  o%  the  mammary  stroma  as  well  as  between  the 
individual  vesicles  of  the  fat. 

The  course  of  the  epithelial  advance  is  determined  b}-  the 
tissue  clefts,  and  it  is  interesting*  to  observe  what  ensues  when 
the  epithelium  encounters  the  elastic  tissue  in  its  progress : 
the  column  of  cells  may  become  broken,  and  the  elements  dis- 
persed,— entangled,  as  it  were,  in  the  dense  web  of  elastic 
fibrils. 

Throughout  the  section  the  epithelial  nuclei  stain  normally, 
and  in  some  of  the  alveoli  they  present  mitotic  figures.  There 
is  no  cell  necrosis.  Some  of  the  sections,  cut  on  the  freezing 
microtome  from  material  fixed  in  f ormol,  were  stained  for  twenty- 
four  hours  with  Sudan  III  in  order  to  study  the  question  of  fatty 
degeneration.  The  stain  demonstrates  a  notable  absence  of  fatty 
degeneration  anywhere  in  the  carcinomatous  epithelium. 

This  offers  a  marked  contrast  to  what  has  taken  place  in  the 
epithelium  of  the  few  glandular  acini  which  persist  about  the 
marginal  parts  of  the  growth  ;  most  of  the  epithelial  cells  in 
these  hold  deep  red  minute  droplets  of  oil ;  the  columns  of  the 
larger-celled  carcinomatous  e])ithelium,  even  those  in  the  close 
proximity  of  the  acini,  contain  none  whatever. 

Dftubtless  the  question  will  here  arise.  Is  the  "  cancer  body  " 
present?  This  the  Jiiondi-iOhrlich-Heidenhain  stain  displays  in 
its  typical  forms  and  true  colour;  in  some  of  the  e})ithelial 
cells  singly,  pressing  aside  the  cell  nuclens  :  in  others,  in  tlie 
characteristic  groups. 

To  all  this  it  must  be  added  (as  already  noticed)  that  at 
the  margin,  on  every  side,  the  iipjx'iirances  ai'c  those  of  extea- 
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sioii ;  narrow  prolongations  of  the  large-celled  epithelium  lie 
in  the  connective  tissue  and  fat,  without  presenting  any  trace 
of  degeneration. 

Finally  as  to  the  arterioles.  Both  the  larger  of  these  in  the 
fat  immediately  about  the  tumour,  down  to  the  smallest  which 
lie  in  the  midst  of  the  fibrous  stroma  of  the  growth,  are  quite 
normal.  There  is  no  trace  of  recent  endarteritis  or  sclerosis ; 
nor  were  any  encountered  which  had  become  blocked  from 
an  invasion  of  their  wall  by  the  neoplasm,  after  the  manner 
described  by  Goldmann.  Nothing  of  the  nature  of  an  arterio- 
sclerotic or  other  arterial  form  of  atrophy  of  any  areas  of 
the  growth  is  present. 

I  have  entered  into  these  details  by  reason  of  the  impor- 
tant practical  issues  concerned  in  the  radiotherapy  of  the  more 
deeply  seated  malignant  tumours.  And  if  it  is  allowable  to 
feel  in  a  matter  of  pure  observation,  my  own  feeling  is  one 
of  profound  disappointment  at  so  barren  a  result.  For  we 
have  here  a  case  in  which  treatment  was  followed,  to  all  appear- 
ance, by  a  diminution  in  size  of  the  mass,  and  its  increased 
mobility  over  the  subjacent  structures.  Nevertheless,  although 
the  treatment  was  continued  to  within  a  week  of  the  excision, 
the  histological  study  reveals  no  degeneration  or  lysis  of 
epithelial  cells;  nowhere  is  a  phagocytic  invasion  of  epithelium 
in  progress,  and  on  every  side  the  edge  is  as  in  an  advancing 
condition ;  the  "  cancer-body  "  is  intact,  and  mitosis  is  proceed- 
ing in  the  epithelial  cells.  As  to  the  lymphocytes,  they  are  not 
more  numerous  nor  are  their  clusters  denser  than  I  have  seen 
in  scirrhous  tumours  of  the  breast,  on  which  no  treatment  has 
been  carried  out  before  their  excision  ;  nor  is  there  anything- 
in  the  presence  of  mast  cells  and  plasma  cells  not  met  with  in 
carcinoma  elsewhere,  notably  as  pointed  out  by  Unna  in  many 
carcinomata  of  the  skin. 

The  clinical  diminution  in  size  and  increased  mobility  of  the 
mass  cannot,  as  yet,  be  satisfactorily  explained.  Possibly  they 
were  due  to  the  reduction  of  a  subintlammatory  (cdema  about 
the  advancing  perij)lieiy.  I  had  put  the  ([uestion  how  far  such 
a  result  might  have  been  due  to  rest  and  innnobilisation  of  the 
arm.  .  But  Mr.  Bi-ook,  in  answer,  writes  that  such  a  factor  nuiy 
In-  cliiniiiiitcd,  for  not  only  was  iminobilisjitiou  not  carried  out 
in  this  or  cithci-  of   the  other   two  cases  he  rcnortt'd,  but  on  the 
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contrary^   as  the   sliouldei'  became  less  fixed,   tlie   patient  was 
encouraged  to  use  it  the  more. 

Decemher  2nd,  1902. 


27.   The  effect  of  X  rays  on  rodent  ulcer. 

By  M.  S.  Mayou. 

In  studying-  the  effects  of  X  rays  on  tissues,  the  first  question 
that  arises  is.  What  are  X  rays  ?  As  far  as  is  at  present  known 
in  an  ordinary  spectrum  of  light  are  ultra-violet  rays,  which  are 
well  known  to  be  especially  active  on  chemical  agents.  An 
electric  spark  is  also  extremely  rich  in  these  rays.  Now  when 
a  spark  is  allowed  to  pass  through  a  vacuum  the  raj's  coming 
from  the  kathode  have  the  peculiar  property  of  not  being- 
refrangible,  and  therefore  their  wave-length  cannot  be  mea- 
sured. According  to  Jackson  these  rays  are  very  nearly  allied 
to  ultra-violet  rays,  and  have  different  wave-lengths.  When 
the  X  rays  are  allowed  to  fall  on  living  tissue  they  produce  an 
inflammation  which  is  quite  superficial.  On  the  other  hand,  the 
rays  by  which  photographs  are  taken  penetrate  the  body  deeply, 
and  therefore  are  in  all  probability  not  of  the  same  wave 
length  as  the  rays  which  produce  inflammation.  Another 
argument  in  favour  of  this  fact  is  that  rays  from  the  soft  tubes 
which  have  least  penetrating  power  produce  most  reaction  in 
the  superficial  tissues.  And  lastly,  tissues  in  the  deeper  parts 
of  areas  exposed  to  X  rays  show  no  changes.  In  X  rays  we 
have  a  form  of  energy  which  can  be  compared  to  mechanical, 
thermal,  electrical,  or  chemical  stimuli,  which  when  ii])})lied  to 
the  body  produces  a  superficial  inflammation,  but  which  has 
the  peculiarity  that  its  ii])])lication  is  painless,  and  that  its 
effects  are  more  lasting.  I'lnit  it  is  painh^ss  nniy  be  due  either 
to  the  fact  that  tin?  application  of  this  form  of  energy  extends 
over  such  a  long  ])eriod  that  it  does  not  ])roduce  any  impression 
on  the  nerve  endings  owing  (o  the  stiinuhis  l)cing  so  slight,  or 
that  the  nerve  endings  cannot  appreciate  its  apjilication,  just  as 
light  produces  no  effect  on  the  skin,  whereas  it  is  easily  appre- 
ciated l)y  means  of  the  ojitic  nerve. 
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It  is  now  well  known  that  the  application  of  X  rays  will 
make  all  forms  of  rodent  ulcer  heal,  and  I  hope  to  show  to- 
night that  this  healing-  ought  to  be  permanent. 

The  peculiarity  of  the  inflammation  produced  by  X  rays  is 
that  it  does  not  reach  its  full  height  until  some  time  after  the 
exposure,  say  in  from  one  to  three  weeks.  This  inflammation 
is  greatly  increased  and  more  rapidly  brought  about  by  simul- 
taneously applying  irritants.  This  point  I  want  to  emphasise 
and  illustrate  by  one  or  two  cases,  as  I  think  it  is  not  generally 
noted.  A  man  was  sent  to  me  to  be  X-rayed  for  a  superficial 
epithelioma  of  the  hand.  After  about  two  weeks'  exposure  it 
was  thought  to  be  increasing  in  size,  so  a  local  excision  of  the 
growth,  was  performed.  So  much  sloughing  occurred  that  the 
arm  had  to  be  amputated  above  the  elbow.  Some  time  ago  I 
had  rather  a  severe  X-ray  burn  on  my  hand,  and  I  found  that 
the  least  irritation,  such  as  washing  my  hand,  caused  it  to 
become  hot,  painful,  and  bright  red,  and  after  assisting  at  an 
operation,  and  putting  my  hands  in  1  to  20  carbolic,  was 
followed  by  extensive  sloughing  of  the  skin.  This  observation 
led  me  to  use  1  in  20  carbolic  acid  for  dressing  rodent  ulcers  in 
the  early  stages  of  X-ray  treatment  whenever  possible,  and  this 
I  find  has  the  double  advantage  of  keeping  them  aseptic  and  of 
accelerating  primary  reaction. 

This  susceptibility  to  irritants,  I  think,  can  be  largely  ac- 
counted for  by  the  vaso-motor  paralysis  which  occurs  in  an 
inflamed  part,  and  which,  when  more  irritation  is  applied,  leads 
to  greater  and  more  complete  dilatation  of  the  vessels.  This 
dilatation  of  the  vessels  seems  to  be  permanent  at  the  seat  of 
the  most  acute  inflammation,  for  if  a  part  be  examined  after 
recovery  from  an  X-ray  burn  dilated  vessels  can  be  seen  all 
over  the  area.  This  increased  susceptibility  to  irritants  is,  I 
think,  a  most  important  factor  in  the  healing  of  rodent  ulcer, 
for  it  is  largely  due  to  the  irritation  produced  by  the  rodent 
cells  on  the  surrounding  tissues  that,  I  think,  X  rays  have  such 
a  wonderful  effect.  Otherwise  why  should  the  new  growth 
disintegrate  and  not  the  surrounding  tissue  ? 

By  the  application  of  X  rays  to  a  part  we  can  produce  an 
inflammation  leading  to  anything  from  a  mild  leucocytosis  to 
an  actual  gangrene.  This  is  brought  about,  I  think,  in  exactly 
the  same  way  as  an  inflammation  is  produced  l)y  other  forms  of 
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stimuli,  and  is  most  severe  at   the  point  first  struck,  i.  e.  the 
superficial  tissue. 

In  rodent  ulcer  the  tissues  are  invaded  by  a  new  growth, 
which  sets  up  a  slight  inflammation,  and  this  in  all  probability 
is  Nature's  method  of  trying*  to  rid  herself  of  the  disease.  At 
the  same  time  the  growth  is  dependent  on  the  underlying- 
tissues  for  its  nutrition.  Now  if  we  excite  an  acute  inflamma- 
tion the  part  furthest  from  the  source  of  nutrition  dies,  and 
will  come  away  as  a  slough.  This  will  account  for  the  dis- 
appearance of  the  large   masses  of  nodular  growth  which   so 

Fig.  23. 


Rodent  ulcer  ;  "  healing  stai;<'.'"  Thi'  upper  part  of  the  field  shows 
a  mass  of  the  epithelial  cells  of  the  growth  invaded  by  leuco- 
cytes ;  the  lower  part  shows  tlie  degeneration  of  the  epithelium 
which  takes  place  befoi'e  the  invasion  occui's.  Zeiss,  obj.  D  ;  oc. 
No.  4. 


rapidly  takes  })lace  under  treatment.  But  if  a  section  of 
rodent  ulcer  be  examined,  we  find  lying  under  appnrently 
healthy  skin  cells  of  the  growth.  Now  how  is  it  that  these 
cells  disappear  also,  as  they  obviously  cannot  be  thrown  off  as 
sloughs  ?  If  a  section  of  rodent  ulcer  after  it  has  just  begun  to 
react  to  X  rays  be  examined,  the  clumps  of  epithelial  cells  wliich 
njake  up  tlie  growth  are  found  surrounded  by  enormous  num- 
bers of  leucocytes.  We  know  it  is  the  duty  of  these  leucocytes 
to  remove  all   irritating  substances  from   llu'   part   by  l)n'aking 
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tliein  up  and  carrying  them  away,  or,  failing  that,  to  encapsule 
them  with  fibrous  tissue,  shut  off  their  nutrition,  and  so  prevent 
their  spread.  In  a  section  of  rodent  ulcer  which  has  nearly 
healed  we  find  a  mass  of  granulation  tissue  organising,  with 
healthy  epithelium  growing  in  from  the  edge.  Scattered  here 
and  there  amongst  the  infiltration  of  leucocytes  are  epithelial 
cells  of  the  growth  in  various  stages  of  degeneration.  The 
degeneration  seems  to  take  place  from  without  inwards  towards 
the    centre    of    the    clumps    of    epithelial   cells,   which  become 

Fig.  24. 


Showing  the  histology  of  a  rodent  nicer  which  has  healed.  The  epi- 
thelinm  of  the  skin  has  spread  over  the  surface  of  the  ulcer.  The 
fibrous  stroma  of  the  growth  remains,  and  the  spaces  which  pre- 
viously contained  the  epithelial  cells  of  the  neoplasm  are  now 
filled  with  masses  of  leucocytes,  together  with  a  few  degenerate 
cells.     Obj.  2  inch  ;  oc.  No.  2. 


vacuolated.  The  granules  in  the  cells  increase  in  numbers,  collect 
around  the  cell  wall,  and  seem  in  places  to  be  making  their 
way  through  it,  and  disappear.  The  nuclei  do  not  as  a  rule 
|)roliferate,  although  there  are  some  large  cells  Avith  multiple 
nuclei  to  be  seen,  which  are  probably  derived  from  the  stroma. 
The  chromatin  filaments  cease  gradually  to  take  up  the  stain 
until  nothing  but  the  cell  body  remains,  which  is  apparently 
removed  by  the  leucocytes. 

In  treating  a  rodent  ulcer  I  find  it  most  useful  to  remove 
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portions  of  tlie  growth  from  time  to  time  to  ascertain  whether 
there  are  any  active  cells  of  the  growth  present,  and  if  they 
have  all  disappeared  to  cease  treatment. 

December  2nd,  1902. 


28.  Fihromcdosis  of  the  nerves  of  the  tongue  \_Ma(-roglossia  neuro- 
fibromatosa] ,  and  of  certain  of  the  nerves  of  the  head  and  necli. 

(With  Plates  I,  II.) 

De  Macroglossia   neurofibromatosa. 

(Cum  Tabulis  I,  II.) 

By  F.  C.  Abbott  and  S.  G.  Shattock. 

SUMMARIUM. 

Hoc  titulo  designamus  macroglossige  varietatem  adhuc  non 
descriptam.  Qui  morbus  repertus  est  in  puella  quattuor  an- 
norum.  Lingua  tumida  fere  semper  ex  ore  exstabat  sed 
retrahi  potuit.  Modo  pars  sinistra  membri  aucta  est.  Tume- 
bant  etiam  papillee  fungiformes,  vesiculiB  autem  nulla)  aderant. 
Tumida  erat  pars  faciei  sinistra  sed  tumor  imperfecte  circum- 
scriptus,  ac  ad  erubescendum  proclivis  fuit,  puella  mente  con- 
citata.  Nulla  sudatio  ruborem  conseciuitur.  Ad  ha}c  accedit 
quod  in  hoc  latere  nullum  crinium  incrementum  apparuit. 

Pars  anterior  dimidii  sinistri  membri  amputata  est  atque  per 
incisionem  longam  in  sinistro  latere  ccrvicis  excisns  est  tumor 
nervis  maximc  crassis  compositus,  una  cum  glandulaj  sub- 
uiaxillaris  parte  superficiali.  Parte  lingua),  quae  excisa  erat, 
dissecta,  inveniuntur  omnes  nervi  crassi  atque  longitudine 
aucti  ita  ut  plexum  compactum  formeut.  Quum  pars  excisa  e 
posteriori  examinetur,  tela  muscularis  vix  discerni  potest  propter 
crassitudinem  uervoniiii  (|ui  in  ea  jacont. 

Scrutatio  microscopicus  demonstrat  ])artein  maximam  sec- 
tionis  ex  nervis  crassis  constare,  inter  (pios  fasciculi  niusculares 
late  spargnntui'.      LingUiO  incrementum   solum  morbo  nervorum 
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efficitui',  telis  interjacientibus  compressis  sine  aut  lymph-  aut 
liEem-angeiectase.  Crassitudo  nervoi'uni  etiam  in  papillis 
apparet. 

Hanc  crassitudinem  tela  fibrosa,  qua?  ab  endoneurio  formatur, 
efficit.  Vagina  laminata  nervum  quemque  amplectitur.  Nervi 
tumidi  e  cervice  excisi  similiter  mutantur.  Leesio  quidem  linguas 
ejusdem  generis  est  nt  pachydermia  sive  elephantiasis  neuro- 

fibromatosa  cutis. 

\ 


Although  neurofibromatosis  or  plexiform  fibroma  of  nerve  is 
a  well-recognised  disease,  the  examples  which  fall  under  indi- 
vidual observation  are  few.  In  certain  situations  it  is,  relatively 
speaking,  not  uncommon ;  but  the  part  most  strikingly'  involved 
in  the  present  instance,  viz.  the  tongue,  is  so  rare,  and  the 
disease  so  unique  in  degree,  that  Ave  are  led  to  report  the  case 
in  detail.  Clinically  the  condition  of  the  tongue  falls  Avithin 
the  category  of  macroglossia,  but  it  has  nothing  in  common 
Avith  the  ordinary  lymph-  or  ha3m-angeiomatous  form  of  that 
disease  ;  and  should  it  be  included  hereafter  under  the  general 
name  of  macroglossia,  it  Avill  need  differentiating  by  such  a 
term  as  that  suggested  in  the  title  of  the  present  communi- 
cation. 

Clinical  account  and  clinical  remarlis.     By  Mr.  Abbott. 

D.  Q — ,  a  female  child  four  years  of  age,  was  admitted  into 
St.  Thomas's  Hospital  in  August,  1900. 

She  Avas  the  youngest  of  a  family  of  seA^en,  of  AAdiom  three 
others  are  liAang  and  healthy,  and  three  died  in  infancy. 

There  is  no  family  history  of  deformity  or  tumour  except 
that  a  neAv  growth  AA^as  remoA^ed  from  the  cheek  in  the  case  of  a 
first  cousin  of  the  father. 

The  SAvelling  of  the  tongue  Avas  first  definitely  noticed  by  the 
doctor  who  vaccinated  her  Avhen  tAvo  months  old.  The  mother, 
hoAvever,  thinks  the  tongue  Avas  not  quite  normal  Avhen  the 
child  was  born.  She  is  sure  that  the  peculiar  formation  of  the 
ear  Avas  pi'esent  at  birth;  and  that  when  the  baby  cried,  the 
ear  and  .side  of  the  face  down  to  the  mouth  used  to  flush  and 
become  quite  red,  as,  to  a  certain  extent,  they  still  do. 
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The  tong-ue  steadily  increased  in  size,  and  when  the  child  was 
one  and  a  half  years  old  began  to  protrude  from  the  mouth, 
which  has  been  more  and  more  constantly  kept  open  with  the 
tongue  exposed. 

From  this  time  the  increase  has  been  steady,  and  Avith  it 
the  now-nearly-always  protruded  tongue  has  curled  at  its  tip 
upAvards  and  to  the  right.  Its  surface  has  been  dry,  but 
neyer  yery  troublesome,  and  the  only  sore  has  been  one  on 
the  fr«num,  due  to  pressure  from  the  lower  incisor  teeth. 

The  teeth  and  alyeoli  haye  giyen  no  trouble,  and  dentition 
has  been  regular. 

The  child  began  to  talk  at  the  usual  age,  but  speech  has 
been  indistinct  from  the  first,  though  it  has  got  worse  par! 
passu  with  the  enlargement  of  the  tongue.  Latterly,  for  some 
months  before  admission,  the  tongue  has  been  almost  con- 
stantly protruded  from  the  mouth,  eyen  during  sleep.  She  has, 
howeyer,  a  way  of  curling  it  backward,  and,  as  it  were,  swalloAy- 
mg  it  into  the  roof  of  her  mouth,  which  can  then  be  entirely 
closed. 

The  mother  has  thought  but  little  of  the  fulness  of  the  left 
side  of  the  face,  and  cannot  say  when  the  swelling  in  the  neck 
began  to  be  marked,  but  thinks  it  has  "gradually  increased 
with  the  rest." 

Allowing  for  the  general  increase  in  size,  the  deformity  of 
the  ear  is  much  as  it  was  at  birth,  though  there  has  been 
gradual  increase  in  the  thickening. 

State  on  admission,  August,  1900. — A  bright  country  child, 
well  deyeloped  both  physically  and  mentally.  The  tongue  is 
greatly  enlarged,  and  is  kept  throughout  the  day,  and  nearly 
always  also  when  asleep,  widely  protruded  from  the  mouth.  It 
can,  howeyer,  be  withdrawn  within  the  teeth  and  the  mouth  closed 
on  it,  but  the  child  is  not  so  comfortable  in  this  state.  This 
withdrawal  is  managed  by  a  peculiar  rolling  movement  upward 
and  to  tlie  right,  aided  l)y  the  liead  being  thrown  backward,  as 
if  she  were  swallowing  a  pill. 

On  closer  examination  the  enlargement  of  the  tongue  is 
seen  to  iuyolye  cnly  the  left  side  of  the  organ,  and  to  be 
strictly  limited  by  the  median  r;i])lie.  'V\\v  enlargement  is 
in  all  three  directions— length,  breath,  and  thickness.  The 
right  half  is  stretched  out  along  the  raphe,  appearing  narrower 
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than  normal.  Owing  to  the  tension  of  this,  the  raphe  forms  a 
bow-curve  with  concavity  to  the  right,  and  apparently  ends  on 
the  right  side  of  the  organ  some  way  behind  the  greatly 
enlarged  tip,  the  whole  of  which  is  formed  by  the  left  half 
of  the  tongue. 

The  thick  tip  is  also  curved  sharply  upward,  so  that  behind 
it  there  is  a  deep  concavity  on  the  dorsum,  bounded  by 
the  thickened  free  edge  ,of  the  left  side  of  the  tongue. 
Behind  this   concavity  comes  a  convexity  due  to  the  local  pro- 

FiG.  2.5. 


N 


Showing  the  condition  of  the  protruding  tongaie,  as  described  in  the  text. 

Lingua,  tumida  ex  ore   exstans  monstratur.      In  imo  loco  papilla?  insig- 
niter  eminent.     Vesicnlae  nusqnam  adsiint. 

minence  described  below.  The  enlargement  of  the  left  side 
extends  back  as  far  as,  possibly  even  further  than,  the  circum- 
vallate  papillae.  Its  consistence  is  tough  and  firm,  and  on 
])inching  it  the  feel  is  coarsely  granular.  Posteriorly  there  is 
a  fairly  circumscribed  "tumoui',"  shaped  like  a  flat  almond, 
with  its  long  axis  forward  and  outward.  This  "  tumour  "  is 
aljout  an  inch  in  length,  and  extends  from  the  median  raphe  to 
tlie  left  border  of  tlie  tono-uc. 
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It  reaches  nearly  back  to  the  circumvallate  papilla?,  and 
about  two  thirds  of  it  are  generally  protruded  from  the  mouth. 
It  is  most  plainly  circumscribed  on  the  dorsal  surface,  and  it 
is  in  the  mucous  membrane  covering*  it  that  the  changes  in  the 
fungiforin  papilla?  are  especially  conspicuous.  The  mucous 
membrane  covering  the  tongue  is  dry,  thickened,  and  opaque. 

Fig.  26. 


Showing  the  protrudinof  tongue  iind  want  of  symmetry  of  the  face 
due  to  the  diffuse  swelling  of  the  left  side  of  the  latter. 

Incrementum  monstratur  lingua;  et  partis  sinistra;  faciei,  crassi- 
tudine  nervorum  effectum. 

forming  dull  white  patches  in  places.  The  dryness  is  not 
extreme,  and  the  general  appearance  is  one  of  coarsening. 
There  are  some  deep  folds  along  the  free  edge,  alid  extending 
downward  from  it. 

On  the  dorsum  the  whole  surface  looks  coarse  and  granular. 
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this  change  being  more  marked  posteriorly,  especially  over  the 
local  prominence  clue  to  the  circumscribed  tumours  (Fig.  25). 
This  appearance  is  due  to  a  very  marked  enlargement,  both  in 
diameter  and  height,  of  the  fungiform  papilla?,  which  form 
conspicuous  objects.  I'hey  are  paler  than  normal,  owing  to  the 
thickened  corium  over  them. 

Fig.  27. 


Showing  the  protruding  tongue  and  diffuse  enhxrgement  of  the  left 
side  of  the  face  and  neck,  in  profile. 

Lingua  tumida,  una  cum  tumore  partis  sinistrie  faciei  ac  cervicis 
nionstratur. 

Clinically  the  conical  papillae  also  appeared  enlarged,  but 
possibly  this  Avas  only  due  to  the  general  thickening  of  the 
corium.  No  vesicles,  containing  either  clear  Huid  or  blood, 
could  be  seen  on  any  part  of  the  surface,  "^^rhe  palate  and  fauces 
were  (piite  normal.     The  face  ])resented  a  vague  diffuse  fulness 
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of  the  whole  of  the  left  side,  partially  obliterating  the  natural 
lines,  and  diminishing  the  expression  on  this  side.  The  mucous 
membrane  of  the  lips  showed  a  similar  unilateral  thickening, 
but  to  a  very  slight  degree.  This  fulness  extended  over  the 
ramus  of  the  jaw,  and  became  much  more  marked  in  the  sub- 
maxillary triangle  and  upper  part  of  the  neck.  Here  it  formed 
a  conspicuous  swelling,  extending  from  the  mid-line  back  to  the 
anterior  border  of  the  sterno-mastoid,  and  down  to  the  level  of 
the  hyoid  bone.  Whereas  on  the  face  no  structures  could  be 
made  out  in  the  swelling,  in  the  neck  it  consisted  of  masses  of 
lumps  and  knotted  cords,  plainly  to  be  felt  through  the  skin. 

Fig.  28. 


Showini^  the  swelling  of  the  helix  of  the  left  auricle  described  in 

the  text. 
Auricula  sinistra ;  tumor,  crassitudine  nervorum,  forsitan,  effectus 

ex  helici  cxstans  monstratxxr. 

The  left  ear  presented  in  a  marked  degree  similar  changes  to 
those  in  the  face.  It  looked  obviously  larger  and  thicker  built 
than  its  fellow,  and  its  long  axis  was  increased  by  half  an  inch. 
The  thickening  involved  the  whole  rim  of  the  helix,  and  the 
lower  part  of  the  antihelix  and  antitragus.  It  was,  however, 
most  marked  in  the  extension  of  the  forepart  of  the  helix  across 
the  cavity  of  the  concha,  which  cavity  was  nearly  filled  up  by  a 
smooth  mass  like  the  pulp  of  a  finger. 

These  enlargements  all  seemed  to  be  of  the  skin  iind  not  of 
the  cartilage,  and  the  skin  on  the  posterior  surface  of  ])iniia 
was  alsf)  coarse. 
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The  child  was  very  conscious  of  the  badness  of  her  speech 
before  strangers.  Her  words  were  thick  and  badly  formed,  but 
it  was  quite  possible  to  understand  what  she  said.  She  was 
mentally  quick,  and  very  bright  in  disposition. 

Saliva  dribbled  from  the  angles  of  the  mouth,  especially 
during  sleep,  when  the  tongue  was  kept  protruded,  and  she 
snored  loudly.  There  was  no  difficulty  in  taking  ordinary  food, 
and  the  hearing  was  not  affected  by  the  malformation  of  the 
auricle. 

Owing  to  the  youth  of  the  patient,  it  was  found  impossible 
to  test  the  taste  on  the  affected  side.  Whenever  the  child 
cried,  or  got  into  a  temper,  a  definite,  bright,  unilateral  flush 
suffused  the  whole  left  side  of  the  face.  This  the  mother 
had  noticed  fi'om  early  infancy.  It  was  not,  as  far  as  we 
could  observe,  accompanied  by  unilateral  sweating. 

First  operation,  September  bth,  1900. — Under  chloroform,  a 
V-shaped  portion,  consisting  of  the  anterior  two  thirds  of  the 
left  half  of  the  tongue,  was  excised.  The  posterior  incision 
was  planned  to  fit  against  the  cut  surface  of  the  raphe.  No 
portion  of  the  right  side  was  removed.  A  small  portion  of  the 
posterior  part  of  the  circumscribed  growth  was  certainly  left 
behind,  and  from  this  we  believe  the  present  recurrence  to  have 
commenced. 

The  circumvallate  papillas  Avere  not  removed.  The  corium 
was  thick  and  tough.  'J'he  tongue  substance  was  firm  and 
bled  but  little,  and  the  cut  surface  showed  numerous  coiled, 
partially  opaque  white  cords,  between  and  also  among  the 
muscles.  The  cut  surface  left  behind  on  the  left  side  showed 
a  similar  structure.  There  was  an  entire  absence  of  the  capil- 
lary oozing  that  is  usual  in  ordinary  macroglossia.  The  two 
cut  surfaces  were  sutured  together  to  form  the  new  tongue, 
which  now  pointed  to  the  left  side  and  lay  entirely  within 
the  mouth. 

The  temperature  remained  quite  riormal  after  the  operation, 
and  all  was  soundly  healed  when  the  stitches  were  removed  on 
the  ninth  day.  Within  a  fortnight  she  could  talk  again,  and 
the  power  of  articulation  was  much  as  before  operation. 

Second  operation,  Septemher  26th,  1900. — With  the  object  of 
reducing  the  swelling  beneath  the  jaw,  a  lai-ge  curved  incision 
was  made  from  the  mid-line  back  to  the  anterior  border  of  the 
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sterno-mastoid,  extending-  as  low  as  the  liyoid  bone.  Tlie  flap 
was  dissected  up  and  a  curious  condition  exposed.  Tlie  swelling" 
consisted  of  coils  of  semi-transparent  white  cords,  inextricably 
twisted  with  swollen  knots  in  places.  These  cords  varied  much 
in  size,  from  thread-like  ones  to  others  the  size  of  a  No.  3 
catheter. 

The  condition  invaded  all  the  anatomical  structures  of  the 
part,  and  rendered  their  differentiation  difficult.  The  two 
bellies  of  the  digastric  were  made  out  and  found  involved. 
This  tissue  was  cleared  entirely  from  the  submaxillary  triangle, 
the  removal  including  the  superficial  part  of  the  submaxillary 
salivary  gland  and  lymphatic  glands.  Posteriorly  the  removal 
was  carried  some  way  behind  the  ascending  ramus  of  the  jaw. 
There  was  again  very  little  bleeding,  and  the  wound  was 
entirely  closed. 

After  this  operation  the  swelling  of  the  left  side  of  the  face 
increased,  and  facial  paralysis  was  noticed  on  the  second  day, 
complete  below  but  not  above. 

The  stitches  were  removed  on  the  seventh  day.  The  tem- 
perature throughout  Avas  normal.  A  considerable  quantity  of 
clear  serum  was  let  out  from  the  wound  at  the  dressing  and 
several  times  afterwards,  till  it  entirely  closed  on  the  sixteenth 
day.  Massage  of  the  cheek  Avas  begun  a  few  days  after  operation, 
but  did  not  materially  reduce  the  swelling.  The  facial  pai'alysis 
gradually  became  more  obvious. 

Dr.  Turney,  who  kindly  examined  the  child  in  the  electrical 
department,  made  the  following  reports  : 

October  11th. — "Left  facial  nerve.  No  reaction  to  faradic 
current.  To  galvanic  current  no  reaction  either,  but  this 
was  not  carried  far  for  fear  of  upsetting  the  child." 

Novemher  1st. — "No  faradic  irritability  in  either  division  of 
the  left  facial.  It  must  be  remembered,  however,  that  it  is 
impossible  to  use  stray  currents.  At  all  events  there  is  no  sign 
of  repair  so  far." 

The  child  left  hospital  on  November  9th  with  a  small  batfcery 
to  be  used  at  home.  The  tongue  lay  entirely  in  the  mouth  and 
was  nearly  symmetrical,  and  articulation  was  quite  as  good  as 
before  operation.  Tlie  a])pearance  of  the  neck  was  greatly 
improved,  but  the  fncial  ])aralysis  with  the  fulness  of  the  left 
side  of  the  face  still  rendered  her  very  unsinlitlv.     She  was  not 
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seen  again  b}^  us  till  the  summer  of  this  present  year.  Her 
health  in  the  meantime  had  been  good.  Some  power  had 
returned  in  the  face,  the  improvement  being  most  marked  in 
the  last  month,  and  her  articulation  had  much  improved.  The 
face  had  remained  full  for  a  considerable  time,  but  this  condition 
had  also  latterly  much  improved.  The  return  of  the  lump  in 
the  tongue  was  first  noticed  in  the  summer  of  1901.  On  the 
whole  this  gradually  gets  larger.  She  never  snores  at  night 
now. 

Condition  0)1  May  6th,  1902. — The  tongue  lies  entirely  in  the 
mouthy  which  is  naturally  kept  shut.  It  moves  freely  and  is 
fairly  symmetrical.  The  raphe  still  passes  over  somewhat  to 
the  left,  but  has  largely  resumed  its  median  position.  There  is 
a  recurrence  of  the  tumour  formation  the  size  of  a  small 
almond.  This  has  evidently  arisen  from  the  portion  of  the 
circumscriljed  formation  left  behind  at  the  first  operation.  The 
mucous  membrane  over  this  portion  presents  the  same  charac- 
ters, with  the  enlarged  papillae,  as  before.  There  is  no  trace 
of  enlargement  on  the  right  side. 

Several  attempts  were  made  to  test  the  taste,  but  failed  on 
account  of  the  youth  of  the  patient.  Tactile  sensation  was 
apparently  normal. 

The  swelling  of  the  face  that  occurred  after  the  operation  on 
the  neck  has  entirely  disappeared,  and  the  face  presents  again  the 
slight  general  fulness  on  the  left  side  as  at  first. 

The  unilateral  flushings  when  she  cries  still  take  place,  but 
are  somewhat  less  marked. 

The  facial  paralysis  has  much  improved.  The  left  eye  can 
be  shut  and  even  be  partially  screwed  up,  and  is  normally 
closed  during  sleep. 

The  actual  nerve  condition  was  reported  on  by  Dr.  Turney : 
— "  Left  facial  nerve.  Orbicularis  oculi  acts  well.  Orbicularis 
oris  requires  strong  currents,  but  contraction  is  quite  distinct. 
Taking  into  account  the  long  history,  however,  I  should  consider 
any  further  improvement  doubtful,  but  it  is  quite  possible." 

The  ear  is  much  as  Avhen  last  seen,  but  the  thickening  has 
slightly  increased. 

There  is  no  return  of  the  knotted  tortuous  cords  in  the  area 
of  operation  on  the  neck,  but  they  can  be  easily  felt  around 
this  area,  and  extend  in  various  directions.     On  careful  exami- 
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nation  enlarged  nerve-cords  can  be  felt  in,  and  as  far  as,  the 
following  positions  : 

(1)  Close  to  the  mid-line  of  the  neck  in  front  of  the  sterno- 
mastoid  muscle. 

(2)  DoAvn  to  the  second  piece  of  the  sternum. 

(3)  Over  the  whole  area  of  the  posterior  triangle  and  cross- 
ing the  clavicle. 

(4)  Beneath  the  skin  over  the  mastoid  process,  and  above 
and  behind  the  pinna. 

In  no  instance  do  they  cross  the  mid-line  of  the  body,  even 
in  the  tongue  and  submaxillary  region. 

From  a  clinical  standpoint  the  case  was  a  puzzle,  and  the 
true  condition  was  not  even  suspected  till  after  operation  and 
the  pathological  examination  of  the  parts  removed.  The  tongue 
itself  closely  resembled  the  condition  in  cases  of  the  tough  fibrous 
form  of  macroglossia  of  lymphatic  origin.  The  special  features 
were  the  strict  limitation  to  one  side  of  the  organ,  and  the 
more  circumscribed  tumour,  in  addition  to  the  diffuse  new 
formation. 

Besides  these  were  the  marked  enlargement  of  the  fungiform 
papillae  and  the  entire  absence  of  any  signs  of  dilated  lymph 
or  blood  spaces.  Almost  the  only  clinical  feature  to  excite 
suspicion  in  the  tongue  itself  was  its  granular  feel  and  the 
cord-like  structures  in  its  substance.  The  smooth  solid  thick- 
ening of  the  face  and  ear  was  explained  as  due  to  congenital 
blocking  of  the  lymphatics  of  the  face  and  neck,  while  the 
nodular  and  cord-like  masses  in  this  latter  situation  were 
thought  to  be  maldevelopments  of  the  same  system. 

These  formed  the  most  unusual  clinical  feature  of  the  case, 
and  should  iu  a  similar  one  lead  to  a  correct  diagnosis  of  the 
true  pathological  condition. 

The  clinical  coiulition  in  the  neck  exactly  i-esembled  that 
described  in  neuro-fibromatosis,  and  of  which  one  of  us  has  a 
vivid  remeuiljrance  in  the  case  of  diffuse  neuro-fibroma  of 
thigh  described  in  another  part  of  this  paper. 

In  that  case,  also,  coveriug  the  definite  masses  of  neuro- 
fibroma was  a  smooth  thickening  of  the  skin  and  subcutaneous 
tissue  as  was  present  in  our  case,  in  its  true  characters  repre- 
senting a  dift"use  molluscum  fibrosuin,  and  corresponding  to  the 
multiple  soft  fibromata  of  Kecklinghausen's  disease.     AVas  tlie 
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genera]  tliickeniiig  of  the  side  of  the  face  and  the  enlargement 
of  the  ear  of  similar  origin  ?  Both  Mr.  Shattock  and  I  believe 
this  to  be  the  correct  explanation,  and  it  would  best  account 
for  the  inequalities  of  its  distribution,  and  the  almost  localised 
tumour  made  by  this  condition  across  the  concha  of  the  ear. 
It  is  true  that  no  changes  in  the  nerve-cords  of  this  area  could 
be  felt,  but  neither  can  they  be  in  Recklinghausen's  disease. 

Another  possible  explanation  must  be  borne  in  mind — the 
possibility  of  the  thickening  being  due  to  some  trophic  change, 
and  connected  with  the  unilateral  flushings  and  vaso-motor 
distvirbance  acting  from  infancy  and  possibly  from  foetal  life. 
We  do  not  see  how  to  explain  these  flushings  except  as  due  to 
some  implication  of  the  cervical  sympathetic. 

This  nerve  may  very  probably  have  been  involved  with  the 
others  on  this  side  of  the  neck,  but  the  explanation  needs  the 
further  large  assumption  that  the  diffuse  neuro-fibroma  causes 
interference  Avith  nerve  function,  of  which  there  is  no  proof 
in  the  case  of  motor  or  sensoiy  nerves,  certainly  none  in  the 
present  case.  With  this  explanation  in  view  the  child  was 
examined  for  unilateral  sweating,  for  changes  in  the  pupil  or 
vessels  of  the  fundus,  and  for  abnormal  growth  of  hair,  but  in 
every  instance  with  a  negative  result.  Nor  Avould  this  theory 
harmonize  with  the  almost  local  tumour  formation  in  the  ear, 
and  we  discard  it  for  our  other  hypothesis. 

The  facial  paralysis  which  resulted  immediately  from  the 
second  operation  was  no  doubt  due-  to  the  plexiform  fibroma 
removed  having  been  largely  of  the  facial  nerve  after  it  had 
broken  up  into  its  main  divisions.  It  must  have  been  impos- 
sible from  the  incision  made  to  reach  the  normal  course  of  the 
branches  of  the  temporo-facial.  But  so  tortuous  does  the  dis- 
section prove  the  nerves  to  have  become  that  many  of  these 
branches  may  have  looped  down  in  their  course,  and  so  have 
been  divided. 

The  extent  of  the  paralysis  that  followed  the  operation  is 
confirmation  of  the  wide  involvement  of  the  facial  nerve,  even 
to  its  upper  branches. 

From  the  condition  seen  at  the  operations,  the  examination  of 
the  parts  removed,  and  the  recent  re-examination  of  the  patient, 
the  following  nerves  appear  to  be  those  involved  in  the  fibro- 
matosis, vi/.  : 
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Motor. — The  hypoglossal,  facial,  and  motor  branch  of  the  third 
division  of  the  fifth  nerve. 

Sensory. — The  glossopharyngeal  nerve^  lingual  and  auriculo- 
temporal branches  of  the  third  division  of  the  fifth,  and  pro- 
bably the  first  and  second  divisions  in  addition.  The  trans- 
verse cervical,  supra-sternal,  and  supra-clavicular  descending- 
branches  of  the  cervical  plexus,  the  small  occipital,  and  pro- 
bably the  great  auricular  as  well. 

Sympathetic. — The  sympathetic  was  possibly  involved  on  the 
left  side,  as  indicated  by  the  unilateral  flushings  mentioned 
above,  but  no  other  proof  of  this  was  found. 

Pathological  description  and  pathological  remarhs  by 
Mr.  Shattock. 

The  specimen  exhibited  and  figured  is  the  left  half  of  the 
tongue,  showing,  in  a  highly  pronounced  degree,  the  condition 
of  fibromatosis  of  the  nerves,  or  plexiform  fibroma.  Every 
nerve,  as  shown  in  the  dissection,  is  enlarged  from  the  disease, 
even  to  those  terminating  in  the  divided  mucosa  along  the  lower 
side  of  the  organ.  The  nerve  most  enlarged,  the  trunk  of  the 
lingual,  measures  "5  cm.  in  diameter.  All  the  nerves  are 
markedly  increased  in  length  as  well  as  in  thickness,  so  as  to 
lie  in  serpentine  or  short  transverse  folds,  with  the  result 
that  in  many  situations  a  compact  plexus  has  been  produced. 
Towards  the  middle  line  of  the  organ  such  a  plexus  quite 
conceals  the  distal  portion  of  the  enlarged  trunk  already 
referred  to.  In  the  divided  posterior  surface  the  muscular 
substance  is  hardly  recognisable,  by  reason  of  the  universal 
enlargement  of  the  nerves  lying  in  it. 

'J''he  papilhu  are  increased  in  size,  so  as  to  give  the  surface  an 
abnonnally  coarse  appearance;  this  is  especially  marked  (jver 
the  posterior  part  in  the  situation  of  the  chief  swelling  which 
is  such  as  to  render  the  general  dorsum  concave  in  place  of 
convex.  Some  of  the  fungiform  series  measure  as  nnich  as 
8  mm.  in  hoi'izontal  diameter.  The  morbid  condition  did  not 
extend  into  the  right  half  of  the  organ, and  llie  same  asymmetry 
was  apparent  in  the  neck,  the  right  side  uf  which  was  free  of 
disease,  whilst  in  the  left  there  were  extensive  neuro-fibromatous 
swelliiiti's  to  be  later  detaiUnl. 
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Histology. — Sections  carried  transversely  througli  the  base  of 
the  portion  of  the  tongue  removed  show  that  the  enlarged 
nerves  constitute  by  far  the  chief  part  of  the  sectional  area, 
the  bundles   of    muscle-fibre  being  widely   disparted    between 

them. 

The  enlargement  of  the  tongue  is  due  solely  to  the  lesion  of 
the  nerves  the  intervening  muscular  and  connective  tissues 
being  compressed  without  t\'ace  of  oedema  or  of  lymph-  or 
hfem-angeiectasis.  The  nerves  are  enlarged  throughout  the 
section,  even  in  the  conical  and  fungiform  papillas,  and  present 
in  places  figures  of  abnormal  complexity  due  to  the  unnatural 
tortuosity  brought  about  by  their  elongation. 

The  increase  is  the  result  of  a  diffuse  formation  of  connective 
tissue,  of  loose  or  open  texture  peripherally,  but  of  closer 
centrally,  where  the  enlarged  nerve  presents  a  denser  core  in 
which  here  and  there  a  medullated  nerve-fibre  is  recognisable. 
Each  of  the  enlarged  nerves  is  circumscribed  by  a  lamellar 
sheath  or  perineurium.  The  looser  new-formed  fibrous  tissue  is 
resolvable  into  ill-defined  bundles  of  delicate  wavy  fibres,  which 
subdivide  to  fill  the  intervening  space  with  a  widely  open 
irregular  mesh  of  finer  fibres  or  single  fibrils,  and  the  tissue  is 
provided  with  a  considerable  number  of  corpuscles  of  the 
ordinary  connective  kind.  In  cross-section  the  bundles  appear 
naturally  as  collections  of  polyhedral  points  like  those  of  the 
endoneurium,  from  Avhich  the  new  tissue  has  obviously  arisen. 
In  certain  of  the  enlargements  nerve-cells  are  present,  i.  e. 
spheroidal  cells  of  large  size  with  deeply  stained  violet  body 
(heematoxylin  and  eosin),and  a  spherical  nucleus  of  conspicuous 
size  holding  a  well-pronounced  nucleolus.  Here  and  there 
such  nerve-cells  occur  closely  set  in  small  groups  within  the 
enlaro-ed  nerve,  each  cell  being  provided  Avith  a  multinuclear 
sheath.  Some  such  cells  lie  in  the  nerves  of  the  mucosa^  others 
in  those  deeply  placed. 

The  occurrence  of  these  cells  may  be  taken  as  proving  the 
involvement  of  the  glosso-pharyngeal  nerve  (in  addition  to  the 
lingual  and  hypoglossal),  since  microscopic  ganglia  normally 
exist  upon  the  expansions  of  this  nerve  in  the  human  subject. 

Transverse  sections  of  the  enlarged  trunk  of  the  lingual 
dis])lay  a  like  diffuse  formation  of  endoneurial  tissue,  which  has 
disparted  the  still  recognisable  medullated  nerve-fibres  in  its 


DESCRIPTION  OF  PLATE  I. 

Illustrating  tlie  communication  by  Mr.  F.  C.  Abbott  and 
Mr.  S.  G.  Sliattock  on  "  Macrt^glossia  Neurofibromatosa.^^ 
(P.  231.) 

The  upper  figure  shows  the  portion  of  tongue  excised.  The  nerves  in  the 
surface  divided  at  the  operation  have  been  minutely  dissected.  They  are  all 
thickened,  elongated,  and  tortuoiis,  so  as  to  form  a  close  plexus,  which  is  pro- 
longed into  the  muscular  substance.  The  chief  nerve-trvmk  is  that  of  the 
lingual. 

The  lower  figure  reproduces  a  dissection  of  the  chief  mass  of  nerves  removed 
from  the  neck ;  they  have  iindergone  the  same  general  enlargement  as  those 
of  the  tongue.  Near  the  middle  of  the  picture  is  a  considerable  portion  of  the 
svibmaxillary  salivary  gland,  the  nerves  of  which  are  involved  in  the  change. 


TABULA  I. 


Ad  dissertationem  de   "  Macroglossia  Neurofibromatosa" 
illustrandam. 


F.  C.Abbott;  S.  G.  Shattock.     (P.  23L) 

Figura  superior  partem  linguae  amputatam  ostendit.  Nervi,  minixte  dis- 
sccti,  omnes  crassi  atque  tortuosi  sunt  ita  ut  plexum  compactum  forment, 
qui  plexus  per  telam  muscularem  pertendit.  Trunciis  nervi  princeps  est 
lingualis. 

Figura  inferior  dissectionem  tumoris  e  cervice  excisi  repraesentat.  Hie 
constat  ex  nervis  maxime  crassis  vit  illi  qui  per  linguam  pertendunt.  Pars 
.suporficialis  glandulae  submaxillaris,  una  cum  nervis  excisa,  morbo  affecta 
est. 
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DESCRIPTION  OF  PLATE  II. 

Illustrating  the  communication  by  Mr.  F.  C.  Abbott  and 
Mr.  S.  Gr.  Sliattock  on  "  Macroglossia  Neurofibromatosa." 
(P.  231.) 

Fig.  1. — A  microscopic  section  of  tlie  substance  of  the  tongne  near  the  siir- 
face,  showing  the  enlarged,  fibromatons  nerves,  lying  between  and  separating 
the  muscular  fasciculi.     (2-inch  obj.) 

Fig.  2. — A  section  through  the  papillary  part  of  the  tongue,  showing  the 
enlargement  of  the  nerves^  one  of  which  lies  in  the  substance  of  a  fungiform 
papilla.     (2-inch  obj.) 

Fig.  3. — A  section  through  the  superficial  part  of  a  tongue  affected  with  the 
common  form  of  macroglossia,  showing  dilatation  of  the  lymph  spaces  in  the 
connective  tissue  of  the  corium  and  papillae.     (2-inch  obj.) 

Fig.  4. — A  section  of  the  thickened  coriiim  with  the  enlarged  fibromatous 
nerves  lying  in  it,  from  the  case  of  neuro-fibromatous  pachydermia  described  in 
the  text.  The  nerves  are  enlarged  as  in  the  tongue  of  the  child  with  which 
the  communication  deals ;  the  tissue  between  the  nerves  is  of  the  same  kind 
as  that  of  a  soft  fibroma,  and  as  that  which  has  led  to  the  thickening  of  the 
nerves  themselves.     (2-inch  obj.) 

(From  drawings  by  Dauielssou.) 


TABULA  11. 

Ad  dissertationem  de    "Macroglossia  Neurofibromatosa" 
illustrandam. 

F.  C.  Abbott;  S.  a.  Sluittock.     (P.  231.) 

Fig.  1. — Sectio  microscopica  linguae,  crassos,  fibromatosos  nervos  inter  fasci- 
culus muscularcs  intcrjacentes  ostendens. 

Fig.  2. — Sectio  microscopica  per  partem  papillarem  lingua)  perscissa.  Mon- 
stratur  crassitudo  omnium  nervorum,  quorum  luius  in  papilla  fungiformi 
jacet. 

Fig.  3. — Sectio  microscopica  lingua;  varietatc  macroglossiiw  viilgari  affectse. 
Monstratur  dilatatio  caualium  lymphaj  in  tela  cellulosa  papillarum  atquc  corii 
subjacentis. 

Fig.  4. — Sectio  microscopica  cutis  pachydermia  neurofil)romatosa  affectee. 
Nervi  crassi  sunt  ut  illi  in  lingua  puellic  in  h;ic  dissertatione  descripta.  Tola 
cellulosa  inter  nervos  jacicns  structuram  fibromatis  muUusci,  sicut  nervi  ipsi, 
ostcndit. 
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midst.  The  cross-section  offers  no  sharply  circumscribed  funiculi, 
but  is  irregularly  and  incompletely  parted  into  areas  of  no 
regular  form  by  ill-defined  septa  of  connective,  tissue  and 
vessels. 

Sections  of  the  tongue  stained  with  Unna's  acid  orcein  show 
no  trace  of  elastic  fibre  in  the  new  intra-neural  formation  of 
connective  tissue,  though  delicate  elastic  fibrils  are  mingled 
with  the  tissue  of  the  mucosal  corium,  and  the  connective  tissue 
elsewhere. 

With  the  left  half  of  the  tongue  there  was  removed,  in  two 
pieces,  a  mass  from  the  left  side  of  the  neck.  Each  of  these 
pieces  admits,  on  dissection,  of  being  resolved  into  a  plexus  of 
enlarged,  elongated,  and  tortuous  nerves.  In  connection  with 
the  larger  (lower)  of  tlie  two  a  considerable  part  of  the  super- 
ficial portion  of  the  submaxillary  gland  was  removed,  together 
with  a  small  extent  of  the  platysma  muscle.  The  nerves  over 
the  platysma,  like  all  the  rest,  are  thickened  and  tortuous, 
those  distributed  to  it  ramifying  like  gnarled  roots  amongst  its 
fasciculi.  The  submaxillary  gland  is  intimately  connected  Avith 
the  diseased  nerves,  many  of  Avhich  penetrate  it,  and  render  its 
lobules  unnatui'ally  firm  in  consistence. 

The  upper  of  the  two  masses  from  the  neck  has  precisely  the 
same  general  characters,  and  it  likewise  comprises  a  small 
portion  of  the  submaxillary  gland,  which,  as  a  whole,  appears 
abnormal  in  volume — a  result  to  be  ascribed  to  the  enlargement 
of  the  nerves  which  pass  through  or  supply  it. 

Microscopic  examination  of  the  gland  reveals  the  fact  tliat 
the  pertaining  nerves  are  as  universally  involved  as  those  of  the 
tongue.  To  describe  one  lobule  :  there  is  a  periphery  of  normal 
gland  tissue  of  varying  thickness,  but  at  certain  spots  defective 
from  the  displacement  due  to  the  thickening  of  nerves  in  tlie 
peripheral  part  of  its  substance;  by  far  the  chief  pi'oportion  vi' 
the  section  consists  of  a  plexus  of  fibromatous  nerves,  each  of 
which  is  ensheathed  with  lamellar  connective  tissue,  tlie  entire 
area  being  resolvable  into  a  mosaic  of  circular  or  oval  foci, 
Ix'tween  which  a  duct  here  and  there  intervenes.  The  hnin'Ihir 
sheath  is  more  prominent  and  relatively  thicker  than  in  tlie 
nerves  of  the  tongue,  in  consequence  of  a  more  open  condition 
of  its  lanielhe  ;  whence  it  results  that  the  division  bctwiH'ii  ilic 
more  centi-al  ))roper  longitudinal  elenuMits  of  the  nerve  and  tlic 
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circumferential  is  less  sharply  defined,  and  that  the  contiguous 
nerves  are  less  clearly  insulated. 

Although  the  terms  plexiform  neuroma  and  neuro-fibroma- 
tosis  are  applied  to  the  condition  in  question,  the  first  is  not 
strictly  accurate,  and  is  not  adopted  in  this  communication, 
since  it  is  now  generally  allowed  that  no  new  formation  of 
nerve-tissue  is  concerned  in  the  production  of  the  enlarge- 
ment. The  more  accurate  terminology  would  be  plexiform 
fibroma  of  nerve.  There  are  two  examples  of  plexiform  fibroma 
in  the  museum  of  St.  Thomas's  Hospital,  both   dissected  and 


Fig.  29. 


Sliowing  part  of  one  of  the  lobules  of  the  siibmaxillary  gland  in- 
volved in  the  fibroniatons  condition  of  the  nerves.     Obj.  2  inches. 

Sectio  microscopica  nnius  lobuli  glandulaj  submaxillaris,  qnse  glan- 
diila  ablata  est  una  ciini  tvimore  nervorum  e  cervice  exciso. 
Monstratur  crassitixdo  nervorum  intra  glandulam  jacentium. 

■examined  at  different  times  by  one  of  us.  The  lesser  of  these 
is  a  small  collection  of  elongated  tortuous  fibromata,  which 
o-rew  in  the  course  of  certain  cutaneous  nerves  over  the  front 
of  the  left  clavicle  and  the  thoracic  wall  bol(jw  and  external  to 
the  right  mamma.  The  case  was  that  of  a  girl  thirteen  years 
■of  age  operated  upon  by  Mr.  W.  Edmunds  in  St.  Thomas's 
Home  in  1896. 

The  other  is  a  typically  constituted  plexiform  tumour  about 


MACB0GL0S8IA  NEUBOFIBBOMATOSA.  247 

four  and  a  half  inches  in  the  longest  direction,  which  was 
removed  with  the  overlying  integument  from  the  inner  side  of 
the  right  thigh.  In  two  situations  the  enlarged  nerves  are 
closely  packed  into  a  conglomerate  mass  about  two  inches  in 
horizontal  and  one  in  vertical  diameter,  from  which  offsets  run 
into  the  subcutaneous  tissue,  which  is  here  thickened  and  con- 
densed. The  surface  over  the  two  masses  is  raised  in  corre- 
sponding somewhat  prominent  elevations,  the  disease  in  its 
entirety  coming  within  the  class  of  neuro-fibromatous  elephan- 
tiasis or  neuro-fibromatous  pachydermatocele. 

The  patient  was  a  woman  21  years  of  age,  who  was 
operated  upon  by  Mr.  Glutton,  April  8th,  1896.  The  nodules 
felt  in  the  enlargement  before  removal  were  excessively  tender ; 
and  at  the  operation  the  thickened  nerves  were  found  to  extend 
into  and  between  all  the  muscles  on  the  inner  side  of  the  thigh, 
as  well  as  along  the  ischial  and  pubic  rami.  She  was  read- 
mitted, July  18th,  1900,  with  a  history  ot"  recurrence  of  pain 
about  a  year  after  the  operation.  Examination  disclosed  a  few 
tender  scattered  nodules  in  the  thigh,  and  a  tumour  in  the 
left  arm,  which  had  been  noticed  six  months.  On  July  27th 
an  oval  fibroma  an  inch  and  a  half  in  chief  diameter  was  ex- 
cised from  the  arm,  in  connection  with  the  median  nerve,  the 
funiculi  of  which  were  exposed  at  the  operation.  From  the 
obturator  region,  together  with  some  of  the  fat,  there  was 
removed  a  fibroma  related  to  the  obturator  nerve.  In  this  case 
an  operation  had  been  performed  in  the  situation  last  men- 
tioned when  the  patient  was  twelve  years  of  age. 

The  larger  nerves  present  the  usual  increase  of  connective 
tissue  in  which  medullated  fibres  are  recognisable.  The 
thickening  of  the  skin  and  the  appertaining  subjacent  con- 
glomerate of  enlarged  nerves  are  together  so  like  what  is 
present  in  the  tongue  (with  which  this  communication  is  con- 
cerned) that  they  may  be  noticed  in  moi'e  detail.  Histologic- 
ally the  skin  presents  a  normal  contour,  and  its  ])apillary  layer 
has  the  usual  structure  of  coarse,  close-set,  interlacing  bundles 
of  fibrous  tissue.  A  very  short  way  beneath  the  surface, 
however,  the  fibrous  bundles  become  abnormally  disparted 
by  a  highly  cellular  connective-tissue  growth,  the  fibre  of 
which  contrasts  by  its  greater  delicacy  with  that  of  the  corium. 
Still   more  (U'e])Iy  tlic  wliolc  nf  the  tissue   is  of  new  fornuition 
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and  of  the  kind  just  referred  to  :  the  thickened  skin  and  sub- 
jacent tissue  have  together  an  average  thickness  of  "5  cm. 
Beneath  this  and  connected  with  it  lies  the  nerve  conglomerate, 
from  which  prolongations  are  traceable  even  by  the  naked 
eye,  in  the  new-formed  connective  tissue  towards  the  epidermis. 
The  neoplastic  subcutaneous  tissue  precisely  resembles  that 
produced  within  the  enlarged  nerves  themselves ;  its  cells  have 
little  definite  trend,  and  in  this  they  correspond  with  the 
■delicate  fibres  between  wliich  they  lie,  and  which  intersect 
in  a  highly  complex  manner  without  resulting  in  a  texture  of 
any  great  density  or  hardness.  The  tissue  is  that  of  a  soft 
fibroma  without  lymphocytic  or  leucocytic  infiltration,  and  is 
identical  with  that  composing  the  less  diffuse  cutaneous  forma- 
tions or  tumours  of  "  molluscum  fibrosum,"  This  tissue  is 
prolonged  on  the  deep  aspect  between  the  nerves  composing 
the  conglomerate.  The  nerves  themselves  are  enlarged  in  the 
usual  manner,  and  each  is  isolated  by  a  thin  lamellar  sheath 
only  loosely  connected  with  the  tissue  around.  Enlarged 
nerves  are  traceable  in  the  sections  as  far  as  the  papillary  layer 
of  the  skin. 

Of    intra-glandular    neuro-fibromatosis    we    know    only    one 
other    instance   than  that  of  the   submaxillary  salivary  gland 
recorded  in  this  communication,  and  it  was  met  Avith  by  one  of 
us  (S.  G.  S.)  in   a   common  spheroidal-celled   carcinoma  of  the 
breast.     The    patient  was  a  woman  aged    70,  admitted  to  St. 
Thomas's  Hospital  under  the  care   of  Mr.  Pitts,  the  duration 
of  her  illness  being  one  and   a  half  years.     The  nucroscopic 
sections  showed  a  certain  number  of  coils  of  thickened   nerves 
lying  in  the  fibrous  stroma  of  the  new  growth.     On  the  patient 
presenting  herself  a  few  weeks  after  her  cure,  Mr.   Pitts  was 
good  enough    to  make  a  careful  examination  with  the  object 
of  discovering    whether    neuro-fibromatosis  was    present    else- 
where.    The  operation  on   the  breast  had  involved  the  removal 
<jf  much  of  the  skin  and  subcutaneous  fat  with  the  superficial 
part  of  the  pectoralis.      No  enlarged  nerves  could  be    felt  in 
the  pectoral  region,  nor  above  the  clavicle ;  but  in  the  right 
upper  ai'm  (the  same   side  as  that  from  which   the  breast  had 
been  removed)  there  was  found  a  beaded  ccjudition  of  the  ulnar 
and  median  nerves  for  three  or  four  inches  of  their  length  :  no 
pain  accompanied  the  disease,   which   is  interesting,  however, 
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in  its  association  with   the   intra-manimary   neuvo-fibroniatosis 
discovered  in  the  microscopic  sections. 

The  only  example  of  plexiform  fibroma  recorded  as  such  in 
the  '  Transactions  of  the  Pathological  Society'  is  one  by  Mr. 
Jonathan  Hutchinson,  jun.,  vol.  xxxvii,  188d,  p.  459,  The 
tumour  lay  superficially  behind  the  left  side  of  the  loAver  jaw, 
and  was  easily  removed.  Facial  paralysis  resulted.  The 
parotid  gland  was  not  apparently  involved  in  the  growth, 
which  had  been  noticed  for  two  years,  and  occurred  in  a  girl  of 
twenty. 

There  is,  nevertheless,  at  least  one  other,  recorded  under  a 
diiferent  title.  In  vol.  xli,  p.  307,  Mr.  Marmaduke  Sheild  has 
described  a  tumour  of  the  gracilis  in  a  lad  aged  fifteen,  the  entire 
muscle  being  removed  by  operation.  The  tumour  reached  from 
theperinajum  to  the  knee,  and  was  regarded  by  the  exhibitor  as 
a  sarcoma.  The  specimen  was  referred  to  the  Morbid  Growths 
Committee,  by  whom  it  is  stated  that  the  tumour,  which  is 
distinctly  circumscribed,  is  composed  of  numberless  lobules  of 
different  sizes  loosely  held  together  by  intervening  connective 
tissue.  The  muscle  is  intimately  associated  with  the  new 
growth,  the  fasciculi  being  widely  separated,  without  infiltration, 
by  its  component  lobules.  Microscopically  the  tumour  is  con- 
structed of  loosely  arranged,  delicate,  wavy,  intersecting  bun- 
dles of  connective-tissue  fibre,  with  appertaining  corpuscles 
having  oval  or  fusiform  nuclei.  The  i-eport  classes  the  growth 
as  a  soft  or  myxo-fibroma. 

In  none  of  these  cases  were  there  associated  proper  cuta- 
neous fibromata,  nor  were  there  any  such  in  the  case  with 
which  the  present  communication  deals. 

In  the  tongue  the  involvement  of  the  nerves,  though  uni- 
versal, is  not  imiform  in  degree,  as  appears  from  the  eminence 
on  the  posterior  part  of  the  organ  removed,  which  is  such  as  to 
render  the  dorsum  concave  iu  place  of  convex. 

It  is  noteworthy  that  it  is  over  this  emin(Mu-(>  that  the  jjajjilhe 
are  es])eciiilly  enlarged. 

Tlie  enhirgement  of  tlu-  p:i])iIho  is  in  ])art  due  to  the  fibro- 
matosis of  the  nerves  within  them,  in  })art  to  an  increase  of  the 
general  (M)nnective  tissue,  Init  in  no  instance  do  they  ]n-esont 
lyini)hangiectatic  <jr  hicmangeiectatic  spaces  as  in  the  connnon 
forms  ot"  niacroglossia.      When   coniparccl  with   sections  of  the 
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normal  cliikVs  tongue  it  is  obvious  that  the  corium  of  the 
mucous  membrane  in  general  is  richer  in  connective-tissue  cells, 
and  that  its  fibre  has  no  longer  the  coarse  fascicular  normal 
character,  but  is  more  finely  textured  than  natural,  an  over- 
growth of  a  highly  cellular  new  connective  tissue  having-  taken 
place,  precisely  like  that  already  described  in  the  case  of  neuro- 
fibromatous  pachydermatocele  referred  to. 

One  of  the  earlier  recorded  examples  of  disease  of  the  nerves 
of  the  tongue  is  that  referred  to  by  Yirchow  in  his  incomparable 
work  (Lect.  24)  as  having  been  observed  by  Colin  in  a  cow 
('Eecueil  de  med.  veter.,^  serie  iv,  t.  viii,  p.  947).  The 
animal,  regarded  as  healthy  during  life,  presented  great  num- 
bers of  tumours,  especially  on  the  sympathetic  aud  splanchnic 
nerves,  but  also  on  those  of  the  fore-foot,  the  neck,  and  tongue. 
Their  size  varied  from  a  millet  seed  to  that  of  the  fist.  The 
date  of  this  publication  is  1861. 

If  we  turn  to  Eobert  Smith's  monograph  {'  Pathology, 
Diagnosis,  and  Treatment  of  Neuroma,'  Dublin,  1849),  we 
find  the  tongue  to  have  been  involved  in  the  first  of  the 
two  cases  Avith  which  the  illustrations  of  the  monograph 
deal. 

The  patient  was  a  man  aged  35,  affected  with  multiple 
neuro-fibromata.  He  was  admitted  into  the  Richmond  Hospital 
in  1840,  having  a  large  tumour  in  the  right  side  of  the  neck 
the  size  of  a  cocoa-nut :  it  had  existed  for  upwards  of  fifteen 
years,  but  had  never  given  pain.  A  second  tumour  as  large 
as  a  wahiut  existed  underneath  the  left  side  of  the  tongue;  he 
could  not  state  at  what  period  this  commenced  to  form,  being 
unaware  of  its  existence  until  it  had  attained  such  a  size  as-  to 
interfere  with  the  movements  of  the  tongue. 

Subsequently  a  large  tumour  appeared  on  the  back  of  the 
left  thigh.  After  death  careful  examination  disclosed  others 
on  the  limbs  ;  the  intercostal  spaces,  the  abdominal  parietes, 
and  right  inguinal  region  presented  numerous  tumours  about 
the  size  of  large  peas.  Dissection  showed  extensive  involve- 
ment of  the  nerves  not  only  of  the  limbs  and  trunk  in  general, 
but  of  the  vagus  of  each  side.  More  particularly  in  regard  to 
the  tongue,  upon  the  under  surface  and  towards  its  left  side 
tliere  existed  nearly  twenty  tumours  of  a  white  and  glistening- 
aspect,  and  of  various   sizes  froui   that  of  a    lieiiip-seed  to  that 
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of  a  walnut ;  they  were  all  connected  with  the  smaller  branches 
of  the  left  hypoglossal;  there  were  none  upon  the  trunk  of 
the  nerve,  and  only  a  few  upon  its  primary  divisions.  They 
were  particularly  connected  with  the  terminal  branches,  which 
could  in  every  instance  be  distinctly  traced  over  the  tumour 
to  the  muscles  they  were  destined  to  supply.  The  branches 
connected  with  the  two  largest  of  the  growths,  after  a  short 
course,  spread  out  into  a  number  of  delicate  filaments,  which 
appeared  to  be  lost  upon  the  capsule  of  the  tumour.  Some  of 
the  smallest  of  the  tumovirs  lay  deeply  between  the  muscles, 
and  in  size,  form,  and  relation  to  the  fibres  of  the  nerve 
very  much  resembled  the  Pacinian  corpuscles  of  the  digits. 
(The  tongue  is  represented  in  pi.  vi,  fig.  4,  in  Eobert  Smith's 
work.) 

Bocasso  is  cited  by  Alexis  Thomson  ('Neuroma  and  Neuro- 
fibromatosis,' 1900)  as  having  observed  a  tumour  below  the 
jaw  passing  along  the  hypoglossal  nerve  into  the  substance  of  the 
tongue. 

All  the  foregoing,  however,  are  examples  of  multiple  neuro- 
fibroma rather  than  of  the  diffuse  growth  of  connective 
tissue  characterising  neuro-fibromatosis.  The  case  which 
seems  to  approach  nearest  to  the  present  is  one  referred  to 
by  Thomson  (loc.  cit.,  p.  102),  in  which  Bobrow  observed  in  a 
boy  aged  ten  years  a  plexiform  tumour  of  the  left  side  of 
the  head  and  occiput,  associated  with  left-sided  macroglossia. 
Here  it  is  not  improbable  that  the  macroglossia  was  of  the 
kind  described  in  the  present  communication,  ^.  e.  neuro-fibro- 
matous,  although  it  was  taken  to  be  of  the  common  lymphatic 
type,  as  appears  from  its  being  discussed  under  the  heading  of 
the  simultaneous  occurrence  of  other  defects  of  developmental 
origin  with  neuro-fibromatosis. 

The  only  lesions  with  which  })lexif()nu  fibroma  might  possibly 
be  confused  are  certain  of  the  intra-vascular  tumours  which 
track  for  long  distances  tlie  course  of  veins  or  arteries.  For 
not  only  may  such  intra-vascular  growths  contract  adhesions 
witli  the  iutima  of  the  containing  vessel,  bur  conversely,  in  the 
case  of  plexiform  fibroma,  the  lamelhir  sheath  may  evince  so 
marked  a  i-eadmess  to  cleave  through  tlie  lympli  sjiaei's  bt>t\V(>en 
its  conipoiiciit  hiuicna'  as  to  suggest  the  occupation  of  a  vessel 
by  a  growth  cnntaiiuMl  within  it. 
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As  ail  example  of  tlie  first  class,  none  better  could  be  given 
than  tliat  recorded  in  tlie  Society's 'Transactions/  vol.  xxxix, 
1888,  by  Dr.  Josepli  Griffitlis;  and,  as  still  further  simulating  a 
plexiform  fibroma,  it  arose  in  the  neck.  The  tumour  formed 
a  large  nodulated  swelling,  reaching  from  the  mastoid  process 
nearly  to  the  sternal  end  of  the  sterno-mastoid  muscle.  The 
Morbid  Growths  Committee  (to  whom  the  specimen  was 
referred)  confirm  the  author's  opinion  as  to  the  intra-vascular 
localisation  of  the  growth,  and  add  that,  whilst  this  relation  is 
obvious  with  respect  to  the  greater  part  of  the  tumour,  careful 
dissection  shows  that  the  large  solid  mass  in  the  neck,  extending 
between  the  muscular  fibres  of  the  upper  third  of  the  left 
sterno-mastoid  muscle,  is  constituted  by  a  plexus  of  veins  enor- 
mousl}'  distended  Avith  similar  new  growth,  and  that  what 
appear  in  the  macroscopic  section  as  lobes  are  in  reality  closely 
packed  and  distended  veins  ;  in  some  places  the  growth  has  for 
long  distances  no  connection  with  the  vessel  wall,  in  others 
delicate  adhesions  exist,  and  in  others  again  the  growth  is 
inseparably  incorporated  with  the  wall  of  the  vein.  The 
Committee  observes  that  it  is  not  improbable  that  by  means 
of  secondary  adhesions  arising  between  the  advancing  groAvth 
and  the  vessel  wall  the  tumour  may  have  received  an  accession 
in  its  blood-supply. 

The  heart  and  lungs  had  been  removed  in  the  ordinary  way ; 
nothing  was  found  by  Dr.  Griffiths  in  the  superior  vena  cava 
or  the  right  auricle,  but  in  the  cavity  of  the  right  ventricle  was 
a  cluster  of  stunted  shrub-like  growths,  apparently  loose  in  the 
cavity,  entangled  in  fibrin.  Extending  along  the  pulmonary 
artery  was  a  slender  irregular  growth,  1  to  2  mm.  in  thickness, 
and  a  like  growth  lay  in  each  division  of  the  pulmonary  artery 
and  partially  filled  some  of  its  branches.  The  extensions  of  the 
tumour  within  the  pulmonary  artery  and  heart  were  markedly 
cystic  or  tubular. 

The  testicle,  however,  is  the  organ  from  which  intra-vascular 
growths  so  often  arise,  that  they  might  at  first  be  thought 
peculiar  to  this  seat  of  origin. 

Into  the  histological  structure  of  these  growths,  and  the 
various  views  held  as  to  theii-  nature,  it  is  beside  the  present 
subject  to  enter. 

In  re«-ardto  the  tumour  from  the  neck  before  referred  to,  I  have 
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liadj  through  Dr.  Griffiths's  kindness,  the  opportunity  of  pre- 
paring and  studying  sections  of  one  of  the  smaller  veins  ("5  cm. 
diameter)  occupied  by  the  growth. 

The  structure  is  so  destitute  of  proper  syncytium  that  the 
tumour  cannot  be  satisfactorily  placed  in  Schlagenhaufer's 
category  of  teratomatous  chorional  epithelioma  ('Vfiener  klin. 
Wochenschrift/  Nos.  22,  23,  1902). 

And  finally,  as  an  example  of  the  opposite  kind,  I  might 
adduce  a  plexiform  fibroma  which  was  removed  by  Mr.'W.  H. 
Battle,  and  parts  of  which  I  had  the  opportunity  of  examining 
('Lancet,'  vol.  ii,  1896,  p.  175). 

The  case  was  one  of  neuro-fibromatous  pachydermatocele  of 
the  outer  side  of  the  right  thigh,  in  a  girl  eighteen  years  of  age. 
The  thickened  skin  hung  in  large  heavy  folds.  The  mass  was 
excised,  and  when  dissecting  up  the  deeper  attachments  a 
number  of  firm,  white,  moniliform  and  compound  neuro- 
fibromata  appeared.  Sections  of  certain  of  these  diseased 
nerves  show  the  lax  connective  tissue  already  described;  in 
the  centre  is  a  denser,  more  compact  core  with  more  numerous 
nuclei,  in  which  lie  medullated  fibres  :  at  its  periphery  the  core 
merges  into  the  looser  connective  tissue  of  the  enlargement  by 
a  simple  process  of  endoneurial  overgrowth.  The  whole  is 
limited  by  a  lamellar  sheath,  from  which  the  separation  of  the 
enlarged  nerve  occurs  so  readily  that  for  half  or  more  of  its 
circumference  there  is,  in  some  cross-sections,  a  continuous 
cleft  between  the  two. 

The  resemblances,  however,  between  plexiform  intravascular 
tumours  and  plexiform  neuro-fibroma  are,  it  will  be  obvious, 
rather  of  a  macro-  than  a  microscopic  character. 

October  2Uf,  1902. 


29.   Oil  some  ixdhological  us'pecfs  of  recent  ivorh  on  the  iiancreas. 

By  Ernest  H.  Staklinc,  F.K.S. 

Althougr   the   investigations  I   wish   to  describe  have  been 
carried  out  chiefly  from  a  physiological  standpoint,  their  results 
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must  form  the  basis  of  any  pathology  of  the  pancreas,  and 
certain  of  them  are  of  direct  pathological  interest.  It  has  long- 
been  known  that  a  flow  of  pancreatic  juice  is  excited  at  some 
time  after  a  meal,  namely,  at  a  period  when  food  or  chyme 
passes  from  the  stomach  into  the  small  intestine.  Pawlow  ^ 
has  shown  that  this  flow  occurs  only  on  the  entry  of  gastric 
contents  into  the  duodenum,  and  is  specially  determined  by  the 
acidity  of  these  contents,  a  secretion  of  pancreatic  juice  being 
always  obtained  when  a  solution  of  dilute  acid  ("4  per  cent. 
HCl)  is  introduced,  either  directly  or  through  the  stomach, 
into  the  duodenum.  This  observer  has  also  shown  the  existence 
of  a  nervous  mechanism  regulating  the  opening  of  the  pyloric 
.sphincter,  of  such  a  nature  that  the  sphincter  remains  closed  so 
long  as  the  contents  of  the  duodenum  are  acid,  but  opens 
directly  these  are  neutralised.  Hence  a  small  portion  of  chyme 
injected  into  the  duodenum  will  evoke  a  flow  of  alkaline  pan- 
creatic juice,  which  will  go  on  until  the  chyme  is  neutralised. 
Directly  this  happens  the  pylorus  will  open  again,  and  a  new 
portion  of  acid  chyme  enter  the  duodenum  to  evoke  a  fresh 
secretion  of  pancreatic  juice.  Pawlow  ascribes  this  secretion  of 
pancreatic  juice  to  a  nervous  reflex  from  the  mucous  membrane 
by  the  central  nervous  system  and  vagus  to  the  pancreas. 
Popielski^  and  Wertheimer^  have  shown  that  a  secretion  is 
obtained  Avith  equal  success  when  all  connections  of  the  pan- 
creas and  duodenum  Avith  the  central  nervous  system  are 
destroyed,  and  therefore  make  the  local  ganglia  of  the  pancreas 
responsible  for  the  secretion. 

Bayliss  and  I  "*  have  shown,  however,  that  the  mechanism  is 
not  nervous  at  all,  but  chemical.  The  mucous  membrane  of  the 
duodenum,  and  of  the  rest  of  the  small  intestine  to  an  extent, 
diminishing  as  the  ileo-ceecal  valve  is  approached,  contains  a 
hody  p7-o-secretin.  Under  the  influence  of  acid  this  is  hydrolysed 
and  a  body  split  off,  which  we  have  called  secretin.  This  body 
is  at  once  absorbed  from  the  epithelial  cells  into  the  blood 
system,  and  passes  to  the  pancreas,  Avhere  it  acts  as  a  specific 

1  '  The  Work  of  the  Digestive  Glands '  (transhitcd  liy  Thompson),  Griifin, 
London,  1902. 

-  '  Gazette  clinique  de  Botkin  '  (Russ.),  li)0O. 
•^  '  Journ.  do  Physiologie,'  iii,  p.  335,  I'JOl. 
■•  '  JouiTi.  of  Physiol.,'  vol.  xxviii.  No.  .5,  1902. 
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stimulus  for  the  secretion.  Secretin  can  be  obtained  by  treating 
the  mucous  membrane  of  the  upper  part  of  the  intestine  of  any 
animal  Avith  dilute  acid,  and  if  some  of  the  solution  thus 
obtained,  freed  from  its  proteids,  be  injected  into  the  blood- 
stream, a  flow  of  pancreatic  juice  is  at  once  obtained. 

A  repetition  of  some  of  Pawlow's  experiments  on  the  influence 
of  nerves  on  the  pancreas  has  led  us  to  believe  that  this  chemi- 
cal mechanism  I  have  just  described  is  the  only  mechanism  for 
the  stimulation  of  the  pancreas,  and  that  all  the  effects  obtained 
by  Pawlow  on  stimulation  of  nerves  were  probably  due  to  a 
contraction  of  the  stomach  wall,  and  the  ejection  of  its  acid 
contents  into  the  duodenum. 

We  thus  have  in  secretin  a  means  of  exciting  pancreatic 
activity  at  any  time.  And  the  fact  that  this  body  is  identical 
throughout  the  whole  range  of  vertebrates  enables  us  to  apply  a 
secretin  obtained  from  an  animal's  intestines  to  the  stimulation 
of  the  pancreatic  secretion  in  man. 

Positive  results  have  indeed  been  obtained  in  one  case  at  the 
London  Hospital  by  subcutaneous  injection  of  secretin  in  a  man 
the  subject  of  a  pancreatic  fistula,  and  this  procedure  ma}^  serve 
as  a  useful  diagnostic  means  in  future  in  doubtful  cases  of  the 
same  nature.  Since  diabetes  appears  to  be  connected  in  some 
way  with  the  pancreas,  we  thought  it  possible  that  some  effect 
might  be  produced  on  the  disease  by  intra-venous  injection  of 
solutions  of  secretin.  This  liope,  however,  proved  to  be  un- 
founded. Dr.  Spriggs  having  tried  the  intra-venous  injection  of 
secretin  in  a  case  of  diabetes  without  producing  any  effect 
whatever  on  the  course  of  the  disease. 

Our  knowledge  of  the  digestive  functions  of  the  pancreatic 
juice  has  been  derived  chiefly  from  the  study  of  pancreatic  ex- 
tracts, and  in  PaAvlow's  earlier  experiments  on  the  pancreatic 
juice  obtained  from  a  fistula  the  juice  was  found  to  possess  the 
three  digestive  powers  with  which  this  fluid  has  always  been 
accredited,  namely,  on  proteids,  fats,  and  carboliydrates.  ^lore 
lately  a  pupil  of  his,  Chepowalnikotf,^  has  called  attention  to  tlie 
fact  that,  in  the  juice  obtained  from  such  a  fistula,  the  greater 
part  of  the  trypsin  is  present  in  the  form  of  a  ])recurs(n', 
trypsinogeii,  and  that  tlie  full  tryptic  activity  of  the  juice  is 
evoked  only  when  it  conu's  into  contact  witli  tlie  succus  entericus. 
^  'Thrsc,'  St.  Pt'te^sbour{,^  lH!)i).     See  also  Pawlow,  loc.  cit.,  p.  159. 
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This  secretion  contains  a  body,  enterokinase,  called  by  Pawlow 
the  ''  ferment  of  ferments/'  since  its  action  is  to  convert  tryp- 
sinogen  into  tr^-psin.  It  has  been  since  shown  by  Delezenne  ^ 
that,  if  the  juice  be  obtained  by  a  cannula  in  the  duct  itself 
without  any  contact  "with  intestinal  mucous  membrane,  it  is 
perfectly  inert  on  coagailatecl  proteids,  and  we  have  shown  that 
it  has  only  a  feeble  proteolytic  power  on  uncoagulated  proteids 
such  as  fibrin  or  caseinogen.  We  thus  see  that  the  juice,  which 
as  secreted  is  practically  inert  on  the  proteid  constituents  of  the 
tissues,  becomes,  on  mixture  with  the  succus  entericus,  the  most 
potent  proteolytic  agent  with  which  we  are  acquainted,  digesting 
fibrin  within  ten  minutes,  and  hurrying  it  rapidly  on  to  the 
ultimate  stages  of  disintegration  (amido-acids,  hexone  bases, 
etc.).  It  seems  possible  that  the  accidental  entry  of  the  succus 
entericus  into  the  gland  through  an  abnormally  dilated  duct 
might  account  for  the  production  of  certain  cases  of  pancrea- 
titis. This  condition  has  been  produced  in  animals  by  injection 
of  bile  or  of  intestinal  contents  into  the  duct.  We  have  sought 
to  test  this  suggestion  by  experiment.  In  two  experiments  a 
solution  of  enterokinase  was  injected  into  the  pancreatic  duct, 
which  was  then  ligatured,  but  without  producing  definite  results. 
It  is  possible,  however,  that  a  repetition  of  this  experiment  with 
ligature  of  hofh  ducts  of  the  pancreas  might  be  attended  with 
more  deleterious  effects  on  the  gland.  At  any  rate,  it  is  impor- 
tant to  remember  that  the  pancreatic  juice  will  have  very  little 
corrosive  and  digestive  action  on  the  gland  cells,  unless  by  some 
means  it  can  be  contaminated  with  the  succus  entericus,  a  mere 
admixture  of  bile  being  useless  for  this  purpose. 

The  most  interesting  outcome  of  these  recent  investigations 
is  the  light  that  is  thrown  on  the  ordered  march  of  events  in 
the  alimentary  canal.  The  satisfaction  of  appetite  excites  re- 
flexly,  through  the  central  nervous  system,  the  flow  of  gastric 
juice.  The  entry  of  the  acid  chyme  into  the  duodenum  causes 
the  production  of  secretin  in  the  epithelial  cells  of  the  mucous 
membrane.  This  is  absorbed  into  the  blood,  carried  to  the 
pancreas,  and  excites  the  flow  of  alkaline  pancreatic  juice, 
which  nmst  cease  as  soon  as  the  chyme  is  neutralised  and  the 
production  of  secretin  stopped.  At  this  point,  however,  the 
pylorus  will  open  again,  and  fresh  portions  of  chyme  enter  the 
1  '  C.  R.  Soc.  de  Biologie,'  1902. 
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duodenum  until  the  stomacli  is  empty.  The  pancreatic  juice, 
which  is  inert  on  proteids,  on  coming  in  contact  with  the 
intestinal  mucous  membrane,  excites  a  flow  of  succus  entericus 
containing  a  ferment,  enterokinase,  which  is  necessary  for  the 
activation  of  the  jDancreatic  juice.  Once  activated  the  trypsin 
exerts  a  violent  proteolytic  activity  on  the  foodstuffs,  but  at 
the  same  time  rapidly  undergoes  auto-destruction,  so  that  at 
the  lower  end  of  the  gut  the  intestinal  contents  are  found  to 
contain  very  little  proteolytic  ferment.  The  excoriation  and 
irritation  of  the  lower  part  of  the  bowel  and  anus,  which  may 
occur  in  cases  of  diarrhoea,  may  owe  their  production  to  the 
hurrying  on  of  the  active  juice  from  the  higher  portions  of  the 
small  intestine. 

In  view  of  the  accurate  adaptation  which  exists  between  the 
functions  and  activity  of  each  section  of  the  alimentary  canal, 
it  is  not  surprising  that  an  external  interference  with  these 
functions,  such  as  a  stimulation  of  the  pancreas  produced  by 
abnormal  means,  and  not  from  the  intestinal  wall,  should  result 
in  a  serious  disturbance  of  the  Avhole  mechanism.  And  such  is 
found  to  be  the  case.  The  secretion  of  pancreatic  juice  is 
normally  evoked  by  the  presence  of  acid  chyme  in  the  intestine. 
When  we  inject  secretin  intra-venously  a  large  amount  of 
strongly  alkaline  pancreatic  juice  is  made  to  flow  into  the 
intestine.  Here  it  meets  with  no  acid  to  neutralise  it,  but  still 
excites  the  secretion  of  succus  entericus,  which  renders  it  an 
active  proteoh^tic  agent. 

The  result  of  this  entry  of  strongly  alkaline  pancreatic  juice 
into  empty  gut  is  to  cause  acute  inflammation  of  the  whole 
small  intestine,  an  inflammation  which  is  due  to  the  pancreatic 
juice  itself,  and  not  to  any  direct  effects  of  the  secretin 
iiij(>cted.  Thus,  in  one  of  our  experiments,  two  dogs  of  the 
same  size  were  anaesthetised  in  the  sanu'  manner.  In  one 
animal  (a)  a  cannula  Avas  placed  in  the  larger  pancreatic  duct, 
and  the  smaller  upper  duct  was  ligatured.  •  In  the  other  (h)  the 
pancreas  was  left  intact.  In  both  animals  repeated  doses  of 
secretin  were  injected  inti-i-venously  during  a  period  of  four 
hours.  After  tlii-ee  liours  dog  1)  suffei-ed  from  (liarrli(i':i,  IJic 
li(|iii<l  motions  liciug  tinged  witli  I'lood.  Dog  a  wjis  still  in 
good  condition.  At  the  I'ud  of  four  liours  both  witc  killed,  and 
it  was   found   that,   whereas   the   intestine  of    a    was   pi-i-fectlv 
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normal  in  appearance,  the  mucous  membrane  of  tlie  whole  small 
intestine  of  h  was  deeply  injected,  with  small,  capillary  Inemor- 
rhages  in  the  mucous  membrane,  and  effusion  of  blood  on  the 
surface.  [The  intestines  from  the  two  dogs  were  shown  at  the 
meeting.]  A  similar  condition  of  erosion  caused  by  a  reflux  of 
the  juice,  and  leading  to  the  production  of  gastric  ulcer,  has 
been  observed  in  toads  which  have  received  repeated  injections 
of  secretin. 

At  present  we  can  only  reg;ird  this  experiment  as  a  warning 
in  any  possible  therapeutic  use  of  secretin.  If  we  desire  to 
evoke  from  without  increased  activity  of  the  pancreas,  it  will 
be  essential  to  give  our  injections  shortly  after  a  meal,  at  a  time 
when  there  is  a  plentiful  supply  of  acid  chyme,  which  can  pass 
from  stomach  to  intestine,  to  neutralise  the  alkaline  pancreatic 
juice  which  will  be  secreted.  Whether  any  cases  of  enteritis  in 
man  have  a  similar  causation  to  that  just  described  must  be  left 
to  further  investigation.  At  present  the  main  lesson  to  learn 
from  our  experiments  is  the  intimate  coaptation  of  the  various 
functions  of  the  alimentary  canal,  and  the  danger  of  interfering 
with  these  by  other  than  natural  means. 

It  is  certain,  however,  that  in  dealing  with  a  given  patho- 
logical condition  in  any  part  of  the  alimentary  apparatus  Ave 
must  not  direct  our  attention  to  this  part  alone,  but  attempt  to 
trace  back  the  processes  in  the  ordered  march  of  events  w^hich  I 
have  indicated  above,  and  to  discover  in  what  stage  of  the 
process,  and  how  far  back,  the  disturbing  factor  has  entered. 

December  WtJi,  1902. 


30.   'The  injiueiice  of  salts  on  tlie  action  of  iinintine  hiemolysins. 

'  By  William  Bulloch. 

H.i'iMOLYSis  is  the  exit  of  hteuioglobin  from  the  red  blood- 
corpuscles,  so  that  the  fluid  in  which  they  are  suspended  becomes 
of  a  red,  transparent,  "  laky  "  colour.  Ordinaril}-  the  corpuscles 
remain  intact  in  salt  solutions,  the  osmotic  pressure  of  which  is 
the  same  as  that  of  the  serum  aud  the  contents  of  the  corpuscles 
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themselves.  Siicli  solutions  are  called  "  isotonic."  It  is  not, 
however,  possible  in  all  cases  to  obtain  isotonic  solutions.  AVith 
any  strength  of  ammonium  chloride  solution,  e.  g.,  hfemolysis 
promptly  ensues,  and  for  almost  all  salts  there  are  limits  below 
which  laking  occurs,  such  limits  being  spoken  of  as  hypotonic. 

Besides  hypotonic  solutions  a  large  number  of  hasmolytic 
substances  occur  which  act  irrespective  of  any  question  of 
tonicity.  As  examples  of  this  class  may  be  mentioned  certain 
glucosidal  substances  like  digitalin,  cyclamin,  and  the  various 
sapotoxins. 

A  third  group  of  htemolysins  differs  from  the  preceding  in  the 
fact  that  the  substances  in  question  combine  with  the  blood- 
corpuscles  chemically,  and  behave  like  true  toxins,  resembling 
the  latter  in  the  fact  that  they  give  rise  to  specific  antibodies. 

These  toxin-liko  hajmolysins  are  derivatives  of  both  the  vege- 
table and  the  animal  kingdoms. 

Among  the  toxic  hasmolysins  of  vegetable  origin  are  certain 
phytotoxins,  such  as  crotin  and  phallin,  which  are  intensely 
destructive  to  the  erythrocytes.  Others,  such  as  i4cin,  robin, 
abrin,  without  producing  actual  haemolysis,  are  capable  of 
agglutinating  red  blood-corpuscles.  Then  comes  the  important 
though  recently  discovered  group  of  bacterial  htemolysins,  these 
being  substances  produced  during  the  growth  of  bacteria  in 
artificial  culture-media.  The  most  important  of  these  are 
tetanolysin  (Ehrlich-Madsen,  1),  choleralysin,  colilysin  (Kraus 
and  Clairmont,  2),  staphylolysin  (Neisser-Wechsberg,  3),  pyo- 
cyanolysin  (Bulloch-Hunter,  4),  megatheriolysin  (Todd,  5). 

To  the  animal  ha3molysins  belong  cobralysin  (Stephens  and 
Myers,  6;  Flexner-Noguchi,  7;  Kyes-Sachs,  8),  ])hrynolysin  or 
toad-hgemolysin  (Proscher,  9);  arachnolysin  or  spider-hasmolysin 
(Sachs,  10),  nndthe  bee-lysin  (Langer,  11).  The  most  important 
haemolysins  of  niiimal  origin  are,  however,  those  contained  in  the 
serum.  This  may  occur  naturally,  and  the  serum  ol'  oiu-  iiiiiuinl 
may  produce  In  vitro  and  in  firo  luemolysis  of  the  blood-cor- 
puscles of  another  animal.  From  the  classic  researches  of 
Bordet  and  Ehi-lich,  :iiid  Morgeni'oth,  it  is  also  known  tluit  such 
lucmolysins  can  be  })r()duced  by  the  injection  of  erythrocytes  of 
one  animal  into  another  of  n.  dilferent  s])ecies.  It  is  also  conuuon 
kuowlcMlge  tliiit  these  iuiiiiuiii;  lucmolysins  iirc  comjjlex  in  so  fjir 
that  the  hiking  of  the  cor{)UScles  takes  ])liK'c  i'roni  the  combined 
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action  of  two  substances,  the  one  commonly  called  tlie  amboceptor, 
which  is  prodncecl  as  a  result  of  the  blood  injection,  the  other 
the  complement  pre-existing  in  the  serum.  Neither  substance 
by  itself  can  produce  hgemolysis. 

The  experiments  about  to  be  detailed  deal  entirely  with  ha^mo- 
lysins  of  this  immune  class,  and  Avere  prepared  by  injecting 
rabbits  with  the  blood-corpuscles  of  the  ox. 

Before,  however,  detailing  ^hese  experiments  I  should  like  to 
refer  to  the  structure  of  the  mammalian  red  blood-discs.  A 
great  deal  of  doubt  exists  in  regard  to  the  finer  structure  of 
erythrocytes.  Doubts  have  even  been  expressed  on  the  question 
of  their  vitality.  Certain  it  is,  however,  that  by  substances 
which  produce  laking,  the  so-called  "  shadows  "  of  the  corpuscles 
are  left  behind  after  the  exclusion  of  the  haemoglobin.  These 
shadows  possess  the  form  of  the  original  corpuscle,  and  Avere 
regarded  by  Rollett  as  representing  a  stroma.  Ehrlich  (12) 
describes  it  as  discoplasm,  and  regards  it  as  the  chief  living- 
portion  of  the  erythrocyte,  and  as  essentially  a  membrane  which 
hinders  the  diifusion  of  the  hajmoglobin.  If  in  any  way  the  life 
of  the  discoplasm  is  destroyed  the  liEemoglobin  or  paraplasm 
diffuses  into  the  menstruum  in  which  the  corpuscles  are  sus- 
pended, and  laking  takes  place.  It  may  be  taken  as  correct 
that  the  erythrocyte  possesses  two  main  elements — the  stroma 
■or  discoplasm,  and  the  haemoglobin;  and  Bordet  (13)  and  Nolf 
(14)  have  shown  that  the  substances  which  give  rise  to  the  ambo- 
ceptors are  present  in  the  stroma  and  not  in  the  hemoglobin. 
Sachs  has  also  shown  that  the  arachnolysin  unites  with  the 
stroma  just  as  with  the  intact  erythrocyte. 

The  preparation  of  haemoglobin-free  stroma  in  quantity  is  a 
matter  of  difficulty,  and  different  corpuscles  vary  much  in  this 
respect.  For  some  corpuscles  the  method  of  Bordet  is  applica- 
ble. It  consists  in  collecting  the  corpuscles,  laking  with  distilled 
water,  and  then  adding  sufficient  sodium  chloride  to  make  the 
whole  solution  isotonic.  On  centrifugalising  the  mixture  the 
stroma  sinks  to  the  bottom  of  the  tubes  while  the  haemoglobin 
floats  above.  Sachs  has  modified  this  method  with  advantage 
by  heating  the  washed  corpuscles  to  54° — 60°  C.  before  laking 
with  distilled  water.  By  this  method  it  is  possible  to  get  a  good 
booty  from  the  blood-corpuscles  of  the  ox.  I  have  worked  out 
a  method  which    I    think   uives  )nore  certain   results  with    ox 
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stroma,  both  in  regard  to  tlie  quantity  obtained  and  also  in  regard 
to  the  production  of  ha^molysin.  The  defibrinated  blood  is 
centrifugalised,  and  the  corpuscles  thoroughly  washed  with  -85 
per  cent,  sodium  chloride.  To  the  mass  of  corpuscles  eight  to 
ten  times  the  bulk  of  distilled  water  is  added,  and  then  about 
one  fifth  to  one  sixth  of  absolute  ether.  The  mixture  is  then 
shaken  in  a  separator,  and  in  a  short  time  the  stroma  rises  to 
the  top  with  the  ether,  the  deeply  coloured  haemoglobin  solution 
remaining  below,  when  it  is  easily  run  off.  The  ether-contain- 
ing stroma  is  then  mixed  with  saline  solution  and  centrifugalised, 
when  the  stroma  sinks  to  the  bottom  as  a  yellowish-white  mass, 
and  it  is  then  collected  by  pipetting  off  the  ether.  It  may  be 
washed  several  times  in  -85  per  cent,  saline,  so  as  to  completely 
free  it  from  ether  and  traces  of  hasmoglobin. 

AVhen  injected  in  small  quantity  into  a  rabbit  this  stroma 
produces  powerful  hfemolysins  in  the  serum.  It  also  combines 
ill  vitro  with  the  amboceptors.  Chemically  the  stroma  is  com- 
posed of  nucleo-proteid,  along  Avith  small  quantities  of  lecithin 
and  cholesterin.  As  prepared  in  the  above  way  the  stroma  is 
very  stable.  One  sample  was  dried  over  sulphuric  acid,  and 
was  then  powdered  in  a  mortar,  and  kept  in  a  cotton-wool 
plugged  test-tube  for  six  months.  At  the  end  of  that  time  its 
injection  provoked  the  formation  of  hfemolysins. 

Experiments  were  made  to  determine  which  substance  in  the 
stroma  it  is  that  gives  rise  to  the  amboceptor  formation.  A 
quantity  of  h^molysin-producing  stroma  was  extracted  for  six 
hours  in  a  Soxhlet's  apparatus.  At  the  end  of  that  time  the 
residue  was  incapable  of  })roducing  a  hemolytic  serum.  The 
extract  was  also  incapable,  neither  could  I  by  mixing  the 
residue  and  the  evaporated  extract  produce  haemolysin.  I 
therefore  conclude  that  the  nucleo-proteid  it  is  whicli  is  the 
chief  agent  concerned  in  the  production  of  hiumolysin,  and  that 
it  loses  this  property  if  subjected  to  prolonged  treatment  with 
ether.  In  the  short  exi)osure  to  ether  during  the  preparation 
of  the  stroma  the  nucleo-proteid  is  probably  only  slightly 
injured,  but  not  enough  to  prevent  its  stimulating  the  cells  to 
amboce])tor  formation. 

Coming  to  the  question  of  the  influence  of  salts  on  the  action 
of  immune  luemolysins,  very  little  work  has  been  published. 
Markl   (15)   has  shown   that  certain   salts  iidiibit  the  action  of 
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haemolysins,  and  lie  refers  this  to  alterations  in  the  osmotic 
relations  of  tlie  cell  membrane.  Elirlicli  and  Sachs  (16)  have 
also  recently  published  the  results  of  certain  experiments  with 
quantities  of  ammonium  sulphate^  which  show  that  this  salt 
inhibits  haemolysis.  The  experiments  which  I  have  to  report 
have  been  carried  on  for  over  a  year.  Their  object  was  to 
determine  whether  the  minimal  hemolytic  dose  of  a  given 
immume  lijemolytic  serum  for  corpuscles  suspended  in  0'85  per 
cent,  sodium  chloride  solution  is  the  same  as  when  the  cor- 
puscles are  suspended  in  isotonic  solutions  of  other  salts.  The 
isotonic  solutions  were  determined  by  suspending  the  ox  cor- 
puscles in  varying  percentages  by  weight  of  the  salts,  the 
lowest  strength  producing  no  haemolysis  being  taken  as  isotonic. 
In  many  cases  this  was  confirmed  by  means  of  the  h^matocrite. 
The  chief  salts  examined  and  their  isotonic  solutions  for  ox 
corpuscles  were  found  experimentally  to  be  as  follows  : 


Potassium  oxalate   . 

.     1-6  per  cent. 

Magnesium  nitrate 

1-0 

per  cent. 

„ 

bromide 

.     1-75     „ 

„           chloride  . 

1-0 

,, 

chloride  . 

.     1-4 

„           bromide  . 

3-0 

J, 

nitrate    . 

.     1-5 

Zinc  sulphate     . 

0-2 

„ 

iodide 

.     2-5 

Lithium  chloride 

0-7 

Sodium 

sulphate  crys. 

•     3-5 

Barium  chloride 

20 

Ammonii^m         „ 

•     4-0 

„       nitrate  . 

2-0 

Magnesium        „ 

•     5-0 

Rabbits  were  then  immunised  Avith  washed  blood-corpuscles 
of  the  ox  or  with  the  stroma  derived  from  these.  After  a 
certain  number  of  days  the  serum  was  obtained  and  inactivated 
at  54°  C.  Dilutions  of  serum  were  then  added  to  2  c.c.  of  a 
5  per  cent,  suspension  of  blood-corpuscles,  and  to  each  tube  was 
added  0"15  c.c.  normal  guinea-pig's  serum,  to  develop  to  its 
fullest  extent  the  action  of  the  immune  body  present  in  the 
serum  of  the  rabbit. 

Exjjeriment  1. — Rabbit  19  received  on  three  successive  daj's 
9,  8,  and  10  c.c.  of  stroma  (suspended  in  '85  per  cent,  saline) 
intra-venously.  Four  days  afterwards  it  was  killed  and  serum 
examined.  For  ox  corpuscles  suspended  in '85  per  cent,  sodium 
chloride  tlie  luiiiiiiiiil  lueiuolytic  dose  Avas  found  to  bo  O'OOOV  c.c. 

For  corpuscles  suspended  under  the  same  conditions  in  1'7 
per  cent.  pot.  bromide,  1'4  per  cent.  pot.  chloride,  1*5  per  cent, 
pot.  nitrate,  the  minimal  hasmolytic  dose  was  the  same,  viz. 
•0007  c.c. 
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On  suspending  the  corpuscles  in  isotonic  magnesium  sulphate 
(5  per  cent.)  solution  2  c.c.  of  serum  produced  no  haemolysis,  ^.  e. 
2500  times  as  much  immune  serum  as  was  required  to  lake 
corpuscles  suspended  in  '85  per  cent,  saline. 

With  suspensions  of  corpuscles  in  potassium  oxalate  of  isotonic 
concentration  similar  results  were  obtained,  differing  only  in 
degree. 

Another  experiment  (rabbit  20)  was  made  with  corpuscles 
suspended  in  isotonic  solutions  of  sodium  chloride,  ammonium 
sulphate,  magnesium  chloride,  magnesium  nitrate,  magnesium 
bromide,  zinc  sulphate,  lithium  chloride,  sodium  sulphate, 
potassium  citrate.  With  all  these  solutions  a  quantity  of  serum,, 
at  least  200  times  that  required  to  produce  complete  htemolysis 
with  corpuscles  suspended  in  '85  per  cent,  sodium  chloride, 
produced  no  haemolysis. 

A  series  of  experiments  Avere  then  instituted  with  reference  to 
magnesium  sulphate  to  determine  the  cause  of  this  anomaly. 
It  was  assumed  that  the  magnesium  salt  might  act  on  the 
corpuscle,  preventing  the  fixation  of  the  immune  body,  or  it 
might  destroy  the  immune  body  or  the  complement,  or  it  might 
prevent  the  last  two  from  uniting. 

Ox  corpuscles  washed  free  of  serum  were  mixed  with  a 
solution  of  5  per  cent.  MgSO^,  and  placed  in  the  incubator  at 
37°  C.  for  two  hours.  The  mixture  was  then  centi'ifugalised, 
and  the  fluid  pipetted  off'.  The  tubes  were  then  made  up  to  2 
c.c.  with  •85  per  cent.  NaCl,  and  iunnune  serum  and  complement 
were  added.  Complete  haemolysis  ensued  with  "01  c.c.  of  serum 
(the  miniimim  hfemolytic  dose  for  corpuscles  in  -85  per  cent. 
NaCl).  It  was  thus  apparent  that  the  magnesium  sulphate  did 
not  prevent  the  anchoring  of  the  immune  body  to  the  corpuscle. 

Experiment. — Immune  serum  was  heated  to  54°  C,  and  to  this 
washed  erythrocytes  were  added,  and  the  mixture  incubated  at 
37°  C.  to  allow  of  the  fixation  of  the  amboceptor.  After  centri- 
fuging  the  immune  body  laden  corpuscles  were  suspended  in  5 
per  cent,  solution  of  magnesium  sulphate,  and  to  this  was  added 
•15  c.c.  guinea-pig  serum.     Result :  no  haemolysis. 

The  ccni elusion  to  be  derived  from  such  a  result  is  that  the 
magnesium  solution  destroys  the  complement,  or  in  some  Avay 
i)rcvents  it  tVdiii  uniting  with  the  amboceptor.  'I'luit  the  com- 
])lement  is  not  destroyed  was  shown  l)y  the  fiirt  that  it    is   ])ossi- 
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ble  to  demonstrate  the  compleinental  action  by  gradually  dimiii- 
ishing  the  quantity  of  magnesium  sulphate  by  diluting  it  with 
sodium  chloride  of  isotonic  strength,  showing  that  a  certain 
quantity  of  magnesium  sulphate  is  necessary  for  the  inhibiting 
action. 

We  thus  see  that  the  action  of  innnune  body  and  complement 
varies  much  according  to  the  medium  in  which  the  corpuscles 
are  suspended,  aud  that  certain  substances  such  as  magnesium 
salts  inhibit  the  hasmolytic  action  by  preventing  the  junction  of 
the  complement  with  the  immune  l)ody. 
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31.   On  the  relation  existing  hettveen  uric  acid  excretion  and  the 
breaking  doiun  of  the  icliite  corpuscles} 

By  0.  K.  "Williamson. 

The  important  fact  that  uric  acid  can,  under  certain  condi- 
tions, be  experimentally  produced  from  the  white  blood-cor- 
puscles was  first  observed  by  Horbaczewski  (1).  Following  his 
research  the  relation  of  uric  acid  excretion  to  leucocytosis  has 
been  worked  at  by  many  writers  from  the  clinical  standpoint; 
among  these  Kiihnau  (2)  and  Richter  (3)  in  Germany,  Douglas 
(4)  in  this  country,  Zarnier  (5),  Giagmis  (6),  and  Reale  (7)  in 
Italy  may  be  mentioned. 

If  it  be  true  that  uric  acid  is  formed  from  the  white  corpuscles, 
the  fact  is  to  be  explained  by  its  production  from  the  nuclein 
contained  in  these  cells,  either  as  a  result  of  their  destruction  or 
in  consequence  of  their  metabolism. 

The  conclusions  arrived  at  by  the  above-mentioned  observers 
have,  when  definite,  been  by  no  means  in  agreement. 

Kiihnau,  in  an  extensive  and  careful  research,  showed  that, 
following  the  crisis  of  lobar  pneumonia,  at  which  period  there 
is  an  increased  destruction  of  the  white  cells,  there  is  an  increase 
in  the  daily  amount  of  uric  acid  excreted. 

Making  observations  in  various  other  diseases  he  found  that 
following  a  decrease  in  the  leucocyte  count  there  is  in  most 
cases  a  corresponding  increase;  in  the  daily  amount  of  excretion 
of  uric  acid,  an  increase  which  ho  considers  is  caused  by  the 
increase  in  destruction  of  the  white  blood-corpuscles.  He 
further  sho\v(Hl  that  in  leucocytha^mia,  in  which  condition  the 
number  of  white  cells  in  the  blood  is  largely  increased,  the  daily 
excretion  of  uric  acid  is  also  nuirkedly  increased. 

With  regard  to  his  observations  showing  a  rise  in  the  amount 
of  excretion  of  uric  acid  following  a  fall  in  the  leiic(jcytc  curve, 
I  would  point  out  that  the  latter  may  be  referable  not  to  an 
increased  destruction  of  leucocytes,  but  simply  to  a  diiuinisluMl 
production.     As     regards     his    roseai'ches    in     lencocythasmia, 

'  A  thosis  read  at  Cambridge  in  .lunc,  liKii',  foi-  tlio  dei^^roo  of  M.D. 
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Milroy  (8)  and  Malcolm  have  shown  that  in  medullary  as  well 
as  in  lymphatic  leukasmia^  and  Hale  White  and  Hopkins  (9) 
have  demonstrated  that  in  medullary  leukfemia,  the  daily  amount 
of  excretion  of  phosphoric  acid  is  diminished^  so  that  the  in- 
creased amount  of  iiric  acid  excreted  in  these  diseases  can  hardly 
be  ascribed  to  an  increase  in  the  breaking  down  of  the  white 
corpuscles. 

The  other  observers  mentioned  (with  the  exception  of  Richter, 
who  lays  stress  on  the  importance  of  making  observations 
extending  over  a  considerable  period  of  time)  contented  them- 
selves with  making  in  each  case  at  most  two  or  three  observa- 
tions on  consecutive  days,  of  the  numbers  of  white  cells  in  the 
blood,  and  comparing  these  with  the  amounts  of  uric  acid 
excreted  on  the  same  da^'s. 

Now,  inasmuch  as  the  phj'siological  amount  of  daily  excretion 
of  uric  acid  varies  for  diiferent  individuals  within  wide  limits 
(between  "2  and  1"5  grammes),  it  is  obvious  that  the  amount 
excreted  in  a  particular  individual  under  pathological  conditions 
may  be  very  largely  increased  without  this  amount  exceeding 
these  limits.  It  would  seem  to  follow  from  this  that  observations 
of  the  ratio  between  the  average  amount  of  daily  excretion  of 
uric  acid,  and  the  average  number  of  white  corpuscles  in  the 
blood  in  a  particular  case,  are  of  less  value  than  consecutive 
observations  in  the  same  case,  showing  alterations  in  the  one 
side  by  side  with  alterations  in  the  other. 

It  must  be  confessed  that,  apart  from  Horbaczewski's  experi- 
mental work,  the  only  convincing  observations  as  to  uric  acid 
being  formed  from  the  white  blood-corpuscles  are  those  of 
Kiihnau  on  pneumonia. 

My  object  in  making  the  observations  which  are  recorded 
below  has  been  to  detennine,  in  pathological  conditions,  the 
times  in  each  case  observed  at  which  an  increased  destruction 
of  white  cells  is  taking  place,  and  to  notice  whether  this  is  fol- 
lowed by  an  increase  in  the  amount  of  daily  excretion  of  uric 
acid.  With  this  end  in  view  daily  observations  were  made  of 
the  number  of  white  corpuscles  in  the  blood  for  many  consecu- 
tive days,  whilst  corresponding  daily  estimations  of  the  total 
amount  of  uric  acid  excreted  in  the  urine  in  twenty-four  hours 
were  also  performed. 

It  is  fairly  oln'ious  that,  in  any  condition,  such  as  advanced 
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pulmonary  tuberculosis,  in  which  there  is  a  leucocytosis  for  a 
considerable  period  of  time,  there  must  be  associated  with  this 
(always  assuming  that  the  leucocytes  concerned  are  not  specially 
long-lived  forms)  an  increase  in  the  amount  of  daily  destruction 
of  the  white  cells.  When  I  refer  below  to  increased  destruction 
(as  evidenced  by  certain  alterations  in  the  differential  count  to  be 
presently  explained)  it  must  be  understood  that  I  mean  an 
increase  in  the  amount  of  destruction  of  the  white  cells  over  and 
above  what  has  just  previously  been  taking  place  [i.  e.  a  relative 
increase  in  breaking  down  of  the  white  blood-corpuscles).  Tn 
order  to  prove  that  a  rise  in  the  amount  of  uric  acid  excreted  is 
due  to  an  increase  in  the  destruction  of  the  white  cells,  it  is 
necessary  to  show  a  corresponding  rise  in  the  amount  of  phos- 
phoric acid  excreted ;  accordingly,  besides  daily  observations  of 
the  amount  of  uric  acid  excreted,  estimations  of  the  daily  amount 
of  excretion  of  j)hosphoric  acid  were  also  made.  As  Milroy  and 
Malcolm  say,  "  it  is  hardly  likely  that  there  is  a  marked  i-eten- 
tion  of  the  phosphoric  acid  in  the  organism ;  and  if  there  be  not, 
then  the  absence  of  the  rise  in  the  phosphorus  excretion  nega- 
tives the  view  that  the  alloxur  bodies  are  derived  from  the 
direct  breaking  down  of  the  nucleins." 

Now  an  increased  destruction  of  the  white  cells  means  a 
diminution  in  the  number  of  the  old  cells,  the  young  cells  either 
not  diminishing  at  all,  or  at  any  rate  not  to  a  corresponding- 
degree. 

Inasmuch  as  the  polymorphonuclear  neutrophilcs  ^  form  by 
far  the  larger  proportion  of  the  white  blood-corpuscles  in  a 
healthy  individual,  and  are  those  concerned  in  ordinary  leuco- 
cytosis, we  will  first  consider  them.  Ehrlich^s  (12)  view  that  the 
myelocyte  and  polymorphonuclear  neutrophile  represent  differ- 
ent stages  in  the  life  history  of  one  variety  of  cell,  the  myelocyte 
being  the  young  cell,  is  generally  accepted  as  correct.  It  is 
further  probable  that  the  small  lym])hocyte  is  (piite  distinct  from 
these,  being  from  first  to  l;ist  a  small  l3in])]i()ryte  and  nothing 
else,  and  that  the  lai'go  lyiiiplii>cyto  is  ]ik(^  the  myelocyte  ayoung 
form  of  the  pulymoi'])lu)iiiicl('iM'  neutrophile,  nbout  whose  origin, 
however,  we  know  less  than  in  the  case  of  tlu-  myelocyte.  In 
examining  a  stained  blood  film  from  a  case  in  wliieli  tlicre  is  or 
lias  recently  Ijeen  ;i,  leiieoc^'tosis,  forms  internu'diati'  in  a})})ear- 
'  In  this  article  I  liavo  adoptetl  the  classification  of  Cabot  (10). 
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ance  between  the  myelocyte  and  the  polymorphonuclear  neutro- 
phile  are  to  be  seen  in  varying  numbers.  The  nucleus  of  one 
of  these  cells  stains  evenly  and  lightly ;  it  is  circular  or  oval,  or 
sometimes  bilobed  as  if  about  to  undergo  division ;  moreover  at 
times  not  only  the  nucleus,  but  the  whole  cell  body  is  bilobed ; 
the  granules  of  the  cell  are  similar  to  those  of  the  polymorpho- 
nuclear neutrophile.  Since  all  transition  stages  between  the 
myelocyte  and  the  polymorphonuclear  neutrophile  are  repre- 
sented by  these  cells,  it  is  clear  that  they  are  intermediate  in  age 
between  these  two  varieties,  or  are,  in  other  words,  simply  young 
polymorphonuclear  neutrophiles.  Now  if  it  be  found,  as  the 
result  of  observations  made  on  two  successive  days,  that  the 
polymorphonuclear  neutrophiles  are  diminished  in  absolute 
number,  the  "  young  cells  "  (including  the  myelocytes)  not  being- 
diminished,  or  at  any  rate  not  being  diminished  to  a  corre- 
sponding degree,  it  may  be  assumed  that  a  destruction  of  this 
form  of  white  corpuscle  has  taken  place.  If,  on  the  other  hand, 
these  show  that  whilst  there  has  been  a  diminution  in  the  abso- 
lute number  of  polymorphouuclear  neutrophiles  the  number  of 
the  "  young  cells  "  is  also  markedly  lessened,  an  increase  in 
destruction  of  this  variety  of  cell  cannot  be  assumed,  but  rather 
a  diminished  production.  In  order  to  determine  the  absolute 
numbers  of  each  variety  of  white  corpuscle,  stained  films  Avere 
prepared,  and  differential  counts  w^ere  made  from  specimens 
taken  at  the  same  time  as  those  specimens  from  which  the  simple 
blood-counts  were  made.  By  means  of  these  differential  counts 
one  is  thus  able  to  obtain  confirmatory  evidence  of  breaking- 
down  of  the  Avhite  blood-corpuscles.  As  regards  the  small 
lymphocytes,  inasmuch  as  we  are  unable  to  distinguish  the  young 
from  the  old  forms  of  these,  an  increased  destruction  of  this 
variety  of  cell  can  only  be  inferred  when  there  is  a  fall  in  the 
number  thereof,  followed  b}'  a  rise  in  the  amount  of  excretion  of 
phosphoric  acid. 

From  an  examination  of  the  results  it  will  be  seen  that  in 
seventeen  out  of  twenty  instances  in  which  an  increased  excre- 
tion of  ])]i(isi)lii)ric  acid  follows  a  fall  in  the  white  blood- 
corpuscle  curve,  pointing  to  an  increased  destruction  of  white 
corpuscles,  there  is  associated  with  this  increase  a  corresponding 
increase  in  the  amount  of  uric  acid  excreted.  In  thirteen 
instances  there  is  conlirmatoi-y  evidence  of  increased  destruction 
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of  the  white  cells  obtained  from  the  differential  counts,  whilst 
in  three  instances  this  confirmation,  owing  to  the  absence  of 
differential  counts,  could  not  be  obtained.  In  five  instances  the 
examination  of  the  differential  counts  gave  a  directlj^  opposite 
interpretation  to  the  study  of  the  white  corpuscle  and  phosphoric 
acid  curves,  the  one  pointing  to  increased  destruction,  the  other 
not.  Most  of  the  observations  were  on  cases  of  advanced 
pulmonary  tuberculosis ;  in  these  we  may  fairly  assume,  as 
Haig  (11)  has  pointed  out,  that  there  is  no  retention  of  uric 
acid  within  the  body. 

If  we  carefully  examine  the  curves  we  shall  see  that  in  those 
cases  in  which  there  are  great  and  sudden  variations  in  the 
number  of  white  cells  there  are  also  great  and  sudden  variations 
in  the  amounts  of  uric  acid  and  phosphoric  acid  excreted.  This 
tends  to  confirm  the  theory  that  uric  acid  is  derived  from  the 
white  corpuscles  (compare,  for  instance,  Nos.  1  and  5  on  the  one 
hand  with  the  earlier  observations  on  Nos.  10  and  11  on  the 
other) .  We  also  observe  that  in  the  case  of  the  three  children 
(Nos.  1,  2,  and  3)  there  is,  relatively  to  the  body-weight,  more 
uric  acid  and  phosphoric  acid  excreted  than  in  the  case  of  the 
adults.  We  may  explain  this  by  assuming  a  more  rapid 
destruction  of  the  white  cells  in  the  former  case  than  in  the 
latter.  This  is  confirmed  by  reference  to  the  curves,  when  we 
find  that  the  rise  of  uric  acid  and  phosphoric  acid  follows  more 
closely  on  the  fall  of  the  white  corpuscle  curve  than  in  the  case 
of  the  adults. 

As  regards  methods :  the  white  blood-corpuscle  counts  were 
made  by  the  Thoma-Zeiss  h<Bmacytometer,  the  diluting  solution 
used  being  a  ^  per  cent,  solution  of  acetic  acid  in  Avater 
coloured  by  gentian  violet ;  the  differential  counts  were  made 
from  films  fixed  by  heat  and  stained  by  a  modification  of 
Ehrlich's  triacid  stain.  The  uric  acid  Avas  estimated  by 
Hopkins'  method  (by  Folin's  modification  in  the  case  of  J.  L — )  : 
100  c.c.  urine  were  used  for  each  estimation,  and  the  total 
quantity  passed  in  twenty-four  hours  being  measured,  the  total 
((uantity  of  uric  acid  passed  in  twenty -four  hours  was  thus 
calculated.  The  phosphoric  acid  was  estimated  by  means  of 
the  volumetric  method  with  uraniuni  nitrate,  50  c.c.  urine  being 
used  for  each  estimation,  iind   the   total   (|u:iiitity  passed  in  the 
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twenty-four  hours  being  calculated  as  in  the  case  of  the  uric 
acid. 

I  append  tables  and  curves  of  the  results  obtained  in  the 
different  cases.  The  observations  were  made  on  eleven  patients, 
and  the  results  include  upwards  of  a  hundred  estimations  of  uric 
acid.  The  numbers  in  the  columns  headed  uric  acid  and  phos- 
phoric acid  are  the  amounts  (in  grammes)  of  these  substances 
respectively  passed  in  the  urine  in  twenty-four  hours.  The 
columns  headed  w.  b.  c.  show  the  number  of  white  blood- 
corpuscles  per  cubic  millimetre.  The  columns  under  the  head- 
ings "young  cells"  give  the  percentage  of  cells  having  the 
characters  intermediate  between  those  of  myelocytes  and  poly- 
morphonuclear neutrophiles  as  described  above.  Owing  to 
unavoidable  accidents  the  continuity  of  the  observations  was 
unfortunately  broken  in  places,  and  in  the  short  description  of 
the  results  which  I  shall  now  give  only  those  differential  counts 
will  be  discussed  which  have  a  definite  bearing  on  the  subject 
of  this  paper. 

Case  1.— E.  T— ,  male,  aged  10  years.  Weight  3  st.  13  lbs. 
Lymphadenoma  with  intermittent  temperature.  On  examining 
the  curves  and  tables  we  see  that  there  are  two  rises  in  the 
phosphoric  acid  curve  corresponding  with  two  rises  in  the  uric 
acid  curve  following  falls  in  the  white  corpuscle  curve,  also  one 
rise  in  the  phosphoric  acid  and  uric  acid  curves  corresponding 
with  a  fall  in  the  white  corpuscle  curve.  From  a  study  of  the 
differential  counts  we  find  evidence  of  breaking  down  (increased 
destruction)  of  the  white  cells  between  March  15th  and  16th, 
22nd  and  23rd,  and  finally  April  16th  and  17th,  such  evidence 
being,  as  I  stated  above,  a  decrease  in  the  absolute  number  of 
polymorphonuclear  neutrophiles ;  whilst  the  number  of  the 
myelocytes  and  young  cells  remains  tlie  same  or  even  increases. 
These  three  occasions  correspond  with  the  three  above-men- 
tioned falls  in  the  white  corpuscle  curve. 

Case  2.— A.  W.  B— ,  male,  aged  7  years.  AVeight  2  st.  ID 
lbs.  Chronic  pulmonary  tuberculosis  ;  pyuria.  There  are  seen 
to  be  marked  rises  of  the  phosphoric  acid  and  uric  acid 
curves    (on   September  27tli  and   29th)    respectively    fi>ll<>\viiig 
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falls  in  the  white  corpuscle  curve.  Following  the  last  fall  in 
the  white  corpuscle  curve  is  a  rise  in  the  phosphoric  acid  curve, 
but  not  in  the  uric  acid  curve.  From  the  differential  counts 
there  is  evidence  of  breaking  down  of  the  white  corpuscles 
between  September  26th  and  27th,  also  between  September 
30th  and  October  1st,  or  in  two  out  of  the  three  instances  in 
which  a  study  of  the  three  curves  points  to  increased  des- 
truction of  the  white  cells.  Between  September  28th  and  29th 
no  differential  counts  were  made. 
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Case  3. — J.  F — ,  male,  aged  7  years.  Weight  3  st.  Chronic 
pulmonary  tuberculosis.  Here  we  find  two  rises  in  the  phos- 
phoric acid  and  uric  acid  curves  immediately  following  falls  in 
the  white  corpuscle  curve.  From  an  examination  of  the  dif- 
ferential counts  there  is  evidence  of  increased  destruction 
between  October  llth  and  Pith  corresponding  to  one  of  these 
two  falls.     Between  October   16th  and  17th,  corresponding  to 
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the  other  white  corpuscle  fall,  there  is  no  evidence  of  increased 
destruction  from  the  differential  counts,  except  perhaps  in 
regard  to  the  small  lymphocytes. 
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Cask  4.— S.  W— ,  male,  aged  20  years.  Caseous  pulmonary 
tuberculosis.  Patient  died  on  February  ICth.  In  this  case  we 
find  marked  rises  in   tlie  ])liosphoric  iicid  jind  uric  acid  curves 
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following  one  fall  in  the  white  corpuscle  curve  (between 
February  9th  and  11th).  Unfortunately  no  differential  counts 
were  made  between  February  9th  and  1 1th. 
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Case  5. — G,  E — ,  male,  aged  21  years.  Caseous  pulmonary 
tuberculosis.  This  patient  died  on  June  30th.  On  examining 
the  tables  and  curves  we  see  two  well-marked  rises  in  the 
phosphoric  acid  and  uric  acid  curves  following  falls  in  the 
white  corpuscle  curve,  also  a  slight  rise  of  each  following  a  fall 
in  the  white  corpuscle  curve.  In  only  one  instance  is  con- 
firmatory evidence  of  increased  destruction  to  be  obtained  from 
the  differential  counts,  viz.  between  May  16th  and  17th. 
JJetween  May  20th  and  21st  and  May  22nd  and  23rd  there  is 
no  confirmatory  evidence  of  increased  destruction. 


BREAKING  DOWN  OF  THE  WHITE  CORPUSCLES.     275 


0) 

K 

'• 

1 

1    .: 

^\^ 

f 
< 

1  \ 

> 

— K 

-5 

/ 

§•          1 

.(J 

o 

0) 

1. 

• 

\ 

'^^^^^ 

^ 

^     V 

>>      ^-^ 

p 

\ 

V 

'' 

^^^^    { 

\ 

-4 

^^  J 

<: t 

< 

\ 

X 

"[■"'>"  ■ 

■> 

2>" 

/        -5                                ^ 

/ 

1 

1          is 

Cask  6.— A.  B — ,  female,  ajSfecl  21  years.  Cascous"aiul  miliary 
pulmonary  tuberculosis.  Unfortunately  no  estimations  of  phos- 
phoric acid  and  no  continuous  differential  counts  were  made  in 
this  case.  It  may  he  noted,  however,  that  after  each  fall  in  the 
white  cor])uscle  curve  there  is  a  rise  in  the  uric  acid  curve,  the 
most  marked  rise  (that  between  January  I'Jtli  and  ir)th)  occur- 
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ring-  after  the  longest  and  most  marked  fall  in  the  blood-cor- 
puscle curve.  The  low  white  corj)uscle  counts  in  this  case 
should  be  noted. 


Case  7. — E.  C — ,  female,  aged  36  years.  Caseous  and  miliary 
pulmonary  tuberculosis.  Here  we  see  that  after  the  fall  in  the 
white  blood-count  between  October  28th  and  29th  there  are 
marked  rises  in  the  curves  of  phosphoric  acid  and  uric  acid. 
No  confirmatory   evidence  of  increased  destruction  is   obtain- 
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able  from   tlie    differential  counts  between    October    28tli    and 
29th. 
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Case  8. — T.  C — ,  male,  aged  21  years.  Caseous  ])ulmonary 
tuberculosis. 

Here  there  is  nothing  in  confirmation  of  the  theory  that  ur it- 
acid  is  produced  by  the  destruction  of  the  white  blood-cor- 
puscles. There  are  two  rises  in  the  phosphoric  acid  curve 
following  falls  in  the  blood-corpuscle  curve  between  .Septem- 
ber loth  and  11th  and  September  16th  and  17th  resi)ectively, 
but  neither  of  them  corresponds  witli  a  rise  in  the  uric  acid 
curve.  From  the  differential  counts  we  find  that  there  is 
evidence  of  increased  destruction  of  the  white  cells  b(>tw(vn 
September  10th  and  lltli,  12th  and  13th,  and  finally  l()tli  wnd 
17tli.     'I'lic  (irst  and  last  of  these  three  occasions  corrcsjiond, 
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then,  to  the  two  periods  of  increased  destruction  as  shown  by 
the  white  corpuscle  and  phosphoric  acid  curves.  In  the  second 
case,  however,  there  is  no  succeeding  rise  in  the  phosphoric  acid 
curve,  and  therefore  no  other  evidence  of  increased  destruction. 


The  marks    x  indicate  isoicLCed  observabions  of 
the  amounts   of  Phosphoric  A.  dnd  Uric  A. 

Case  9. — J.  L — ,  male,  aged  40  years.  Chronic  pulmonary 
tuberculosis. 

In  this  case  it  is  probable  that  a  rise  in  the  phosphoric  acid 
and  uric  acid  curves  occurred  soon  after  the  olst  iiist.,  following 
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a  slight  fall  in  the  white  corpuscle  curve.  There  is  evidence  of 
increased  destruction  from  the  differential  counts  between 
August  29th  and  30th,  Here  there  is  little  evidence  either 
for  or  ao'ainst  the  theorv. 
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The  marks  x  indicate  isoUs-bed  obseri/at/'ons  of  Che 
amounts  of  Phosphoric  A.  and  Uric  A. 


Cask  10. — J.  D — ,  male,  aged  62  years.  Chronic  pulmonary 
tuberculosis  ;  bronchitis  ;  omph^^ema. 

Here  we  see  two  rises  in  the  phosphoric  acid  and  uric  acid 
curves,  slight  ones  on  November  13th,  very  marked  ones  on 
November  16th,  following  two  falls  in  the  white  corpuscle  curve. 
From  a  study  of  the  differential  counts  we  obtain  confirmatory 
evidence  of  increased  destruction  of  the  white  corpuscles  between 
November  12th  and  13tli,  corresponding  to  the  first  of  these 
occasions.  Corresponding  to  the  second  there  is  no  confirmatory 
evidence,  seeing  that  no  differential  count  was  made  either  on 
November  14th  oi-  loih. 
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Case  11. — E.  H — ,  female^  fet.  42  years.  Probably  neAv 
growth  of  mediastinum.  Patient  died  on  June  22nd.  In  this 
case  there  are  three  corresponding  rises  in  the  phosphoric  acid 
and  uric  acid  curves,  following  respectively  three  falls  in  the 
white  blood-corpuscle  curve.  There  is  corresponding  to  these 
three  occasions  confirmatory  evidence  of  increased  destruction 
of  the  white  blood-t^orpnscles  between  June  IHh  and  12th,  14th 
and  15th,  and  finally  between  June  10th  and  20th. 
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The    mark  x  indicates  an  isoLaCed  observation 
of  bine  amount  of  Uric  acid. 
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0 

0 

■15 

■59 


■76 
■67 
•16 
■43 
•17 


Bosin'j 
philes 


Per  ct. 
•40 
•94 
•691 

l^ol  '■ 
1^60 
1-27 
1^03 
•70 


1^4-5 
1^49 


238 


■4() 
1-17 
238 
1^60 
2-38 

1-.S7 
3  (IS 
210 


1  Also  ))asophile8,  -35  per  cent. 


Also  basophiles,  '19  ^ler  cent. 
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Date. 


Aug. 
26 

27 
28 
29 
30 
31 
Sept. 

3 

4 


Differential  counts. 


P2O5 


Uric  acid 


W. B.  C. !  Polymorpho- 
uuclear 
Ineutvophiles. 


No 

.  9.— J.  L 

•75 

•27 

•86 

•35 

•69 

•22 

'46 

•064 

1^51 

•86 

•83 

•25 

8750 
8550 
7400 
7830 
7600 
7150 

7750 
6500 


Per  ct. 
62"55 
63-82 
64-99 
67-00 
63-94 
61-72 

57-83 
64-73 


Lymphocytes. 


Large. 


Small. 


Per  ct.jPerct. 
1-92   1  28-12 


8-68 
3-34 
7-96 
3-91 
6-43 

8-02 
5-64 


24-89 
25-41 
21-41 
27-55 
28-21 

27-13 
25-23 


'Young 
cells." 


Myelo-   Eosino- 
cytes.    philes. 


Per  ct.  Per  ct.  Per  ct. 


2-01 
-57 
2-73 
1-73 
2-89 
1-32 

4-45 
2-19 


0 

0 

•30 

-14 

0 

-49 

•13 
0 


1-38 
2-02 
319 
1-73 
1-70 
1-81 

2-42 
2-19 


Nov. 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 


Differential  counts. 


P2O5     Uric  Z.         ,       ^ 

Date.        in     'acid in  W. B.C.  Polymorphu-  i^ympnocytes. 
grms.   grms.  nuclear 

j  neutropliiles.  Lar 


.!  Small. 


No.  10.- 


2-43 

•17 

2-03 

-21 

2-41 

-29 

2-48 

-30 

2-42 

-35 

2-50 

-39 

1-94 

•24 

1-12 

•15 

2-94 

•36 

J.  D-. 

8700 
8830 
8150 
6550 


Per  ct. 
65-74 
54-96 


P.  ct.'P.  ct. 


6-06 
6-23 


63-91 


5-15 


8700 
8820 
7020 
11450 
9050 
8360 


66-61  :  5-07 
64-64  4-70 
62-37         5-30 


22-95 

28-89 


25-15 


66-36 


3-69 


22-76 
24-73 
26-67 


24-58 


'Young 
cells." 


Myelo- 
cytes. 


Per  ct.  Per  ct, 
1-80       -16 
5-38 


2-06 


2-15 
2-73 

2-47 


•21 


2-40 


Eosino- 
philes. 


Per  ct. 
2-78 
3-96 


3-29 


2-77 
2-88 
2-82 


2-58 


Baso- 
philes. 


Per  ct. 
-49 
-56 


-21 


-61 
-30 
-35 


-36 


Date. 


P2O5 


Differential  counts. 


Uric  acid 
in  grms. 


W.  B.  U.  ;  Polymorpho-    Lymphocytes.  Ly-^^^^^'  j^y^,^. !  g^^jj^,,. 


nuclear 


June 
11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 


neutrophiles.  Large. 


Small. 


cells."     cytes.    philes. 


No.  11.— E.  H- 


64 
79 

-27 

34 

-17 

63 

-38 

49 

-17 

(mean  of  2  days) 

-49    I      -17 
(mean  of  2  days) 


-93 

1-59 
1-70 
2-11 


-29 

•.'54 
•24 
•39 


12700 
7300 
8300 
9900 
9760 


81()0 
11050 
18300 
10700 
11600 


Per  ct. 
51-97 
.58-81 
.54-24 
.55-89 
52-04 


64-24 
67-35 
68-11 
70-33 
69-32 


Per  ct.iPer  ct.  Per  ct.  Per  ct.  Per  ct. 


11-21 

31-43 

-79 

7-05 

30-79 

1-48 

5-59 

34-06 

1-35 

11-77 

26-36 

2-81  I 

16-83 

23-97 

2-89 

4-23 

2-1  40 

1-69 

5-33 

25-27 

•15 

12-07 

14-97 

3-22 

12-12 

11-80 

3-82 

15 

4-42 

0 

1-85 

0 

4-74 

0 

3-15 

17 

4-08 

10-41  i  15-719     2-65 


■338 
0 

•16 
1-27 
1-13 


5-08 

1-88 

1-45 

•48 

•76 
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To  Dr.  Eustace  Smithy  and  to  my  colleagues  at  Victoria  Park 
Chest  Hospital,  Drs.  Heron,  Beale,  Sainsbury,  Glover  Lyon, 
and  Sir  Hugli  Beevor,  I  am  indebted  for  permission  to  use  the 
results  obtained  from  cases  under  their  care. 
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32.  A  case  of  "  acute  leuksemiaj"  with  a  scheme  of  class ijication 
uf  leuksemias  and  pseiido-leukxmias. 

By  F.  Parkes  Webee. 

A  VERY  anasmic  man,  Willielni  R — ,  a  native  of  Germany, 
aged  49  years,  was  admittM  into  the  German  Hospital  for 
purpura,  etc.,  on  September  13tli,  1902,  and  died  on  the  fol- 
lowing day.  I  did  not  see  the  man  myself  during  life,  but 
notes  were  taken  by  the  house  physician,  Dr.  Quosig.  Accord- 
ing to  the  patient's  wife  his  illness  connnenced  about  eight 
weeks  before  his  death.  The  gums  were  swollen  and  bled 
easily,  and  he  had  spots  on  the  skin.  He  suifered  from  pain  in 
the  throat,  headache,  and  pains  in  the  back,  and  lost  flesh. 
Previously  to  the  final  illness  he  seems  generally  to  have  en- 
joyed good  health.  There  was  no  history  of  syphilis  or  alco- 
holism. His  wife,  who  looked  healthy,  had  had  eight  children 
(four  were  still  living,  four  dead)  and  four  miscarriages.  About 
twelve  months  ago  he  had  some  abdominal  discomfort  and  pain. 
He  once  had  influenza,  and  had  often  suffered  from  his  throat, 
but  paid  little  attention  to  it. 

Condition  on  day  of  admission  (September  IStli,  1902). — The 
patient  was  very  anasmic,  and  there  were  dark  violet-red  cuta- 
neous petechiai  over  the  whole  body.  Temp.  100°^  F.  Pulse 
about  114  in  the  minute.  Dyspnoea.  There  was  a  kind  of 
muttering  delirium,  but  he  could  answer  questions.  The  breath 
had  an  offensive  smell.  The  gums  were  pale  and  swollen,  the 
tonsils  were  enlarged  so  as  almost  to  touch  each  other,  and  the 
uvula  was  ocdematous.  The  tongue  was  moist  and  somewhat 
coated.  On  the  left  cheek  there  was  a  dark  reddish  circum- 
scribed swelling  about  the  size  of  a  small  chestnut,  which  was 
discharging  a  thin  purulent  material  from  an  opening  in  its 
centre.  According  to  the  patient  this  lump  had  been  present 
eight  days.  The  cervical,  axillary,  and  inguinal  lymphatic 
glands  were  moderately  enlarged.  Slight  bronchitic  sounds 
were  heard  over  the  lungs,  and  a  systolic  murmur  was  audible 
over  the  apex  of  the  heart.  Tlie  spleen  was  enlarged,  and  the 
lower  edge  could  be  felt  three  fiiioc-r-bi'ciulths   below   the   ribs. 
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The  liver  was  perhaps  enlarged.  No  ascites.  CKdema  about  the 
ankles.  Knee-jerks  active.  Slight  ankle-clonus.  Plantar  re- 
flexes natural.  Sensation  natural.  Pupils  equal,  react  to  light. 
Urine  :  sp.  gr.  1012,  acid,  some  albumen,  no  sugar. 

Next  morning  the  patient's  temperature  was  100*4°  F.  In 
spite  of  strychnine  and  subcutaneous  transfusion  of  normal  salt 
solution  the  weakness  steadily  increased,  and  death  occurred 
about  5  p.m. 

The  Blood. 

The  blood  was  unfortunately  not  examined  during  life.  That 
present  in  the  heart  at  the  'pod-mortG)n  examination  had  a 
peculiar  brownish-pink  appearance,  as  if  it  were  mixed  with 
milk,  and  films  were  taken  for  microscopical  examination. 
There  was  no  poikilocytosis,  and  the  erythrocytes  were  well 
preserved,  as  was  well  seen  on  examining  blood  in  sections  of 
the  tissues.  The  white  cells  were  immensely  increased  in 
number,  in  some  parts  occupying  nearly  as  much  of  the  field  as 
the  red  cells,  yet  after  examination  of  the  blood  in  blood-vessels 
seen  in  the  microscopic  sections  of  the  organs  I  think  that  the 
relative  proportion  of  white  cells  to  red  cells  would  have  been 
found  to  be  much  less  had  the  blood  been  examined  during  the 
patient's  life.  Dr.  G.  L.  Eastes  kindly  made  the  following  differ- 
ential count  of  the  white  cells  for  me  : — Small  lymphocytes  36"4 
per  cent.,  large  lymphocytes  56'3  per  cent,  (total  lymphocytes  92*7 
per  cent.),  polymorphonuclears  0*2  per  cent.,  eosinophiles  1"1 
per  cent.,  myelocytes  2'4  per  cent,,  eosinophile  myelocytes  3-G 
per  cent.  This  count  represents  the  composite  result  arrived  at 
by  counting  a  fjiirly  large  l)lood  film  iu  five  different  parts,  200 
white  cells  being  enumerated  in  each  part.  The  size  of  the 
lymphocytes  appeared  to  depend  upon  the  thickness  with  wliicli 
the  blood  was  spread.  Dr.  Eastes  thought  that  the  lympho- 
cytes were  in  general  of  medium  size,  tending  rather  to  the 
large  than  the  small  form.  '^I'he  ])ercentagos  of  the  other  cells 
present  varied  in  different  parts  of  llic  sanu"  lilni.  lb'  found 
about  one  crytliroblast  per  100  white  cells. 

Necropsy. 

The  heart  weighed  fourlcen  ounces.  There  was  no  perirardlal 
elTusion,  l»ii(  there  \v;is  a  Idealised  ])alcli  ol'  i)ericardit  is  over   the 
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middle  of  the  front  of  the  heart/  and  many  petechias  under  the 
visceral  layer  of  the  pericardium.  The  cardiac  muscle  was  ex- 
ceedingly pale  and  flabby.     There  was  no  valvular  disease. 

The  lungs  were  somewhat  oedematous.  There  was  a  little 
scarring  at  both  apices^  and  old  pleuritic  adhesion  over  part  of 
the  right  lung. 

Tlie  spleen  was  enlarged^  weighing  twenty-six  ounces,  and  was 
of  a  soft  "chocolate  pudding"  consistence  and  colour. 

Tlie  liver  was  enlarged  and  very  pale.  It  weighed  ninety-six 
ounces.  Microscopic  examination  accounted  for  some  of  the 
increase  in  weight  of  the  organ,  for  the  interlobular  spaces  were 
found  packed  with  leucocyte-like  cells,  the  distribution  of  the 
change  resembling  that  of  the  interlobular  cell-infiltration  in 
commencing  hepatic  cirrhosis.  I  shall  latei-  on  return  to  the 
microscopic  examination. 

The  Iddney-i  were  pale,  and  weighed  sixteen  ounces  together. 
The  capsules  stripped  readily.  A  minute  whitish  patch  in  the 
cortex  of  one  kidney  was  examined  microscopically,  and  showed 
an  accumulation  of  leucocyte-like  cells  similar  to  those  in  the 
interlobular  spaces  of  the  liver.  I  shall  later  on  describe  the 
microscopic  characters  of  these  cells. 

The  pancreas  macroscopically  showed  nothing  noteworthy. 

The  stomach  showed  petechial  submucous  haemorrhages.  In 
the  intestines  nothing  al)normal  was  seen,  but  they  were  very 
incompletely  examined. 

All  the  mesenteric  lymphatic  glands  were  considerably  en- 
larged. One  of  them  from  near  the  hilum  of  the  liver  was 
selected  for  microscopic  examination  (see  later). 

The  hrai)L  (weight  fifty-one  ounces)  showed  nothing  abnormal 
except  that  the  pia  mater  seemed  to  be  infiltrated  with  blood. 

Of  the  enlarged  superficial  lymphatic  glands  of  the  body  the 
supra-condylar  gland  from  one  elbow  Avas  removed  for  micro- 
scopic examination  (see  later). 

Bones. — One  femui-  and  one  humerus  were  examined.  The 
cancellous  tissue  in  the  head  of  each  of  these  bones  contained 
pale  marrow,  but  th(>  marrow  iu  the  shafts  was  chiefly  of  a 
creamy  browiiish-red  colour,  sometimes  seen  in  the  contents  of  a 

'  This  patch  apparontly  coiTcspondod  to  the  "milk-spot"  often  seen  on  the 
ti'ont  of  the  heart,  and  confirms  tlie  view  that  such  "milk-spots"  may  some- 
times l)e  due  to  a  former  patch  of  pericarditis  ("  epicarditis  "). 
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liver  abscess,  but  not  diffluent.  A  piece  of  this  marrow  from 
the  shaft  of  the  humerus  was  removed  for  microscopical  examina- 
tion (see  later).  The  sternum  and  ribs  contained  reddish 
.  marrow.  A  shoulder-joint  and  a  hip-joint  were  examined  and 
appeared  normal. 

*        ^licrobTOjnc  examination. 

Sections  Avere  made  (1)  of  the  bone  marrow  from  the  shaft  of 
the  humerus ;  (2)  of  a  piece  of  the  spleen ;  (3)  of  two  lymphatic 
glands;  (4)  of  a  piece  of  the  liver;  and  (5)  of  a  piece  of  a 
kidney.  The  methods  of  staining  employed  were— (a)  hasma- 
toxylin  or  heematoxylin  and  eosin;  (6)  Ehrlich's  triacid  mixture; 
(c)  Mannas  long  method  by  the  biacid  mixture  of  methyl  blue 
and  eosin. ^ 

(1)  The  hone  marrow  from  the  shaft  of  the  humerus. — The 
space  normally  occupied  by  fat-vesicles  is  much  encroached  on 
by  blood  and  leucocyte-like  cells.  The  whole  tissue  may  be 
said  to  be  permeated  "  with  these  colourless  cells,  almost  all  of 
which  can  be  divided  into  two  kinds  : 

(a)  Mononuclear  cells  without  distinct  granules,  of  about  the 
diameter  of  a  red  blood-corpuscle  on  the  average  and  evidently 
of  the  same  nature  as  the  lymphocyte-like  cells  in  the  man^s 
blood,  though  many  of  them  have  rather  more  protoplasm 
around  the  nucleus.  Almost  all  these  cells  are  mononuclear, 
but  the  nucleus  is  often  not  spherical ;  sometimes  it  is  indented 
on  one  side,  sometimes  it  is  lobed,  and  sometimes  there  arc  two 
or  three  nuclei  in  the  same  cell. 

(b)  Granular  mononuclear  cells,  apparently  of  the  myelocyte 
class.  By  Mann's  eosin-methyl-blue  method  the  granules  of 
these  cells  are  more  or  less  coloured  by  the  eosin,  and  many  of 
the  cells  can  be  termed  coarsely  granular  eosinophile.  They- 
are,  on  the  average,  slightly  bigger  than  tlie  preceding  class  of 

1   Vide  G.  Mann,  'Physiological  Histology,'  1902,  p.  210. 

-  I  have  avoided  saying  that  the  tissues  ai-e  "  infiltrated  "  with  the  cells, 
because  the  word  "infiltrated"  implies  that  the  cells  have  been  deposited  in 
the  tissues  from  the  blood,  a  conclusion  which  I  think  is  not  yet  justified  in 
regai'd  to  cases  like  th("  present  ime.  For  tlu'  same  reason  I  have  in  this  paper 
altogether  avoided  sjieaking  of  leukiemic  or  lympliooytic  " iufili ration"  or 
"dejwsil."  Tlie  word" permeated"  wiia  kindly  suggested  to  me  by  Dr.  A.  E. 
Garrod  as  a  way  out  of  the  ditficulty. 
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cells  (a),  and  have  relatively  more  protoplasm.  The  nucleus, 
which  has  frequently  an  eccentric  position  on  one  side  of  the 
cell,  is  not  always  round.  It  is  sometimes  elongated,  and  some- 
times appears  to  be  undergoing  division,  and  sometimes  there 
are  two  nuclei  in  the  same  cell. 

In  most  parts  the  non-granular  cells  (Class  a)  are  more 
numerous  than  the  granular  cells  (Class  b),  but  in  some  parts 
the  two  classes  of  cells  appear  equally  numerous. 

(2)  The  spleen. — The  splenic  tissue  is  permeated  with  cells  of 
the  two  classes  described  as  a  and  b  in  the  preceding  de- 
scription of  the  bone  marrow ;  it  is  doubtless  in  great  part  to 
this  that  the  organ  owes  its  increase  in  size  and  weight.  I  will 
not  describe  these  cells  again.  In  many  parts  the  granular  cells 
(b)  are  as  numerous  as  the  non-granular  Ijanphocyte-like  cells 
(a),  and  in  some  parts  even  more  numerous;  but  in  most  parts 
the  non-granular  cells  (a)  are  more  numerous,  and  the  cells  in 
the  Malpighian  corpuscles  belong  almost  entirely  to  the  non- 
granular class. 

(3)  The  lymphatic  glands. — Amongst  the  non-granular  lympho- 
cyte-like cells  there  is  throughout  a  good  admixture  of  granular 
cells  similar  to  those  described  as  Class  b  in  the  account  of  the 
bone-marrow ;  in  some  parts  of  the  sections  the  granular  cells 
are  very  numerous. 

(4)  The  liver. — I  have  already  described  the  change  in  this 
organ,  and  have  only  to  add  that  the  leucocyte-like  cells,  Avhich 
have  chiefly  accumulated  between  the  lobules  (interlobular 
distribution),  but  likewise  to  a  lesser  extent  between  the 
columns  of  hepatic  cells  (intercellular  distribution),  are  partly 
of  the  non-granular  lymphocyte-like  class  (a),  and  partly  of 
the  granular  class  (b).  The  former  (a)  are  decidedly  the  most 
numerous,  though  in  some  parts  of  the  sections  there  is  a  good 
proportion  of  the  latter  (b). 

(5)  The  kidney. — In  some  parts  of  the  patch  permeated  with 
leucocyte-like  cells  ^  already  referred  to,  the  lymphocyte-like 
cells  (Class  a)  predominate,  but  in  other  parts  the  granular 
cells  (Class  b)  seem  to  be  as  numerous  or  even  more  numerous. 

I  must  thank  Mr.  S.  G.  Sliattock  and  Dr.  J.  H.  Drysdale  for 
kindly  looking  over  the   microscopic   specimens  with   me,  and 

'  I  du  not  use  the  term  leuka'iiiic  "infiltration"  or  leukaunic  "deposit"  for 
the  reason  <fiven  in  a  former  foot-note. 
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Professor  R.  Muir,  of  Glasgow,  for  kindly  examining-  sections  of 
the  bone-marrow,  spleen,  and  liver.  I  was  particulai-ly  anxious 
to  have  Professor  Muir's  opinion  about  the  granular  cells  in  the 
affected  tissues.  He  writes,  "  I  have  examined  the  sections 
you  sent  me,  and  I  have  no  doubt  that  the  cells  in  question  are 
eosinophiles.  Some  of  them,  especially  in  the  spleen  and 
marrow — in  fact,  a  large  proportion  of  them  in  these  two  sites, — 
have  the  characters  of  eosinophile  myelocytes.  I  have  never 
seen  eosinophile  cells  in  such  numbers  in  the  tissues  in  lymphatic 
leukaemia,  yet  the  case  appears  to  be  of  that  nature." 

Remarks. 

A  good  many  cases  of  "  acute  leukaemia  "  have  been  published, 
and  I  must  refer  to  the  papers  by  W.  Ebstein,^  by  A.  Fraenkel,^ 
by  J.  Rose  Bradford  and  H.  Batty  Shaw,^  by  A.  G.  Phear,* 
etc.,  for  an  account  of  the  subject.  I  shall  only  consider  some 
of  the  numerous  questions  which  arise. 

The  stomatitis,  tonsillitis,  and  signs  of  microbic  infection  in 
acute  leuksemia  cases  of  this  class  have  been  supposed  to 
separate  them  pathologically  as  well  as  clinically  from  the  more 
chronic  cases.  This  deduction  is,  however,  scarce!}'  justified  as 
yet.  An  unhealthy  condition  of  the  gums  and  mouth  may 
occur  in  many  conditions  other  than  acute  leukasmia, — for 
instance,  in  chronic  leukaemia,  in  splenic  anaemia  (including 
Banti's  disease),  in  Hanot's  disease,  etc.  It  is  quite  possible, 
therefore,  that  the  stomatitis  and  microbic  infection  may  not  be 
the  cause  of  the  blood-change  with  which  they  are  associated  in 
cases  of  acute  leukasmia.  There  is  no  satisfactory  clinical  evi- 
dence that  acute  leukemia  is  infectious,  for  Obrastzow's^ 
apparent  instance  of  infection  is  not  sufficient. 

1  "  Ueber  die  acute  Levikiimie  und  I'seudoloukiiniie,"  '  Deut.  Arch,  f  fir  klin. 
Medicin,'  1889,  vol.  xliv,  p.  M'.i. 

'■^  "Ueber  acute  Loukiiiuic,"  'Deut.  med.  Wochenschrift,'  189."),  Nos.  ;19 — 4.^. 

•■*  "Five  Cases  of  Ac\ite  Leiikaemia,"  'Medico-Chirurj^ital  Trans.,'  London, 
1898,  vol.  Ixxxi,  p.  343. 

■•  "A  Case  of  Acute  Leuka-niia,"  'Medico-Cliirurji^ioiil  'I'rans.,'  London,  1901, 
vol.  Ixxxiv,  p.  453. 

5  "  Zwei  Filllo  von  acuter  Loukiimie,"  '  Deut.  niocL  Wochenschrift.'  1890, 
No.  50,  p.  1150.  A  younj^  man  a<>^ed  17  years,  in  the  .Vh^xandra  Hospital  at 
Kiev,  died  of  acute  louka;niia  abovit  four  weeks  after  the  first  symptoms  of  tlu» 
disease,     lie    liad    >^an^-rcn<)U.s  ulceration   of   the  soft   palate,  and    abundant 
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In  the  present  case  the  clinical  history  is  typical,  but,  as  in 
most  cases,  there  is  no  absolute  evidence  to  show  when  the 
changes  in  the  blood  first  commenced. 

In  all  or  nearly  all  cases  of  acute  leukaemia  the  blood-changes 
seem  to  have  been  those  of  lymphatic  leukaemia,  the  increase  in 
the  colourless  corpuscles  of  the  blood  being  mainly  due  to  the 
great  number  of  cells  of  the  large  and  small  lymphocyte  types. 
Obrastzow's  two  cases,^  lilce  a  few  others,  were  possibly  excep- 
tions, for  he  says  that  the  white  blood-cells  in  both  cases  were 
chiefly  mononuclear  and  "  faintly  granular." 

The  present  case  is  remarkable  amongst  cases  of  acute  leukte- 
mia  on  account  of  the  great  number  of  myelocyte-like  cells 
present  in  the  blood-forming  tissues,  yet  the  greater  proportion 
of  colourless  cells  both  in  the  blood  and  in  the  tissues  belonged 
to  the  lymphocyte  type.  The  term  acute  lymphatic  leukeemia  is 
therefore  justified  for  this  case,  as  for  most  other  cases  of 
"  acute  leukgemia."  Yet  it  is  probable  that  cases  of  "  acute 
leukfemia,"  such  as  the  present  one  and  Obrastzow's  two  cases,^ 
ought  to  be  regarded  as  representing  a  primitive  and  relatively 
undiferentiated  form  of  leuksemia  (see  later  on),  characterised 
by  extremely  rapid  progress  and  by  all  the  leucocyte-forming 
tissues  being  involved  at  once.  It  is,  however,  also  possible 
that,  as  in  many  cases  of  "  acute  leukfemia "  there  has  been 
evidence  of  microbic  infection  as  well  as  of  leukajmia,  the 
presence  of  granular  cells  in  the  blood  and  tissues  may  repre- 
sent a  reaction  to  such  infection,  complicating  the  signs  of 
lymphatic  leukaemia.  On  the  whole,  "acute  leukaemia"  is 
probably  a  more  primitive  or  less  differentiated  type  of 
disease  than  the  more  chronic  forms  of  lymphatic  leukaemia ; 
but  doubtless  "intermediate  cases"  occur,  and  there  is  no 
hard  and  fast  line  to  be  drawn.  Typical  "  spleno-medullary 
Iciikamiia"  is  probably  the  most  "highly  differentiated" 
foi-m  of  louknsmia. 

The  (jucstion  arises,  whence  are  the  lymphocyte-like  cells  in 

micrococci  were  found  2>os<  mortem  in  one  of  the  lyinpliatic  glands.  Forty-one 
days  after  this  patient's  deatli  a  rather  tliin  and  pale  man  aged  32,  who  had 
attended  on  him  in  the  hospital,  fell  ill  himself  with  acute  leukaemia,  and 
developed  a  kind  of  hiEmorrhagic  stomatitis.  He  died  fourteen  days  after  the 
commencement  of  the  symptoms. 

'  Loc.  cit.     See  also  remarks  in  the  addendum  at  the  end  of  my  paper. 

•^  Loc.  cit. 
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the  blood  of  cases  of  lymphatic  leukaemia  derived  ?  Excluding 
possible  multiplication  in  the  blood-stream  itself,  are  they  found 
solely  in  the  lymphatic  glandular  tissues  of  the  body  (spleen 
and  lymphatic  follicles  and  glands),  as  some  have  maintained/ 
or  are  they  formed  also  in  the  bone-marroAv  ?  Their  abundance 
in  the  bone-marrow  in  many  cases  has  suggested  the  view  that 
the  bone-marrow  is  one  of  the  sites  of  their  production,  and 
that  it  is  not  merely  infiltrated  from  the  blood-stream  by  cells 
produced  in  the  lymphatic  glands  and  spleen.  But  the  recent 
observations  of  A.  Dennig^  and  C.  H.  Melland^  seem  to  settle 
this  question  conclusively.  They  have  each  of  them  published 
a  case  of  acute  Ij'mphatic  leukeemia  (lympho-cythffimia)  in  which 
post  mortem  practically  no  change  was  discovered  in  the  leuco- 
cyte-forming tissues  other  than  the  bone-marrow,  thus  proving 
that  not  only  may  the  lymphocyte-like  cells  in  the  blood  be 
partly  derived  from  the  bone-marrow,  but  even  that  in  some 
cases  of  the  disease  the  bone-marrow  may  be  the  almost 
exclusive  site  of  their  production. 

This  point  leads  me  to  the  subject  of  the  origin  of  the  other 
forms  of  white  corpuscles  seen  in  leuk^emic  blood,  and  the  nature 
of  the  different  forms  of  leukasmia. 

Granting  that  in  healthy  persons  the  lymphocytes  are  ex- 
clusively formed  in  the  lymphatic  glandular  tissues  of  the  body, 
and  that  the  neutrophile  myelocytes  are  the  parents  of  the 
polymorphonuclear  leucocytes  of  the  blood,  and  are  only  found 
in  the  bone-marrow,  it  does  not  follow  that  the  same  rule  is 
maintained  in  cases  of  leuka?mia.  If  we  admit  that  a  non- 
granular cell  of  the  large  lymphocyte  type,  normally  seen  in  the 
germinating  centres  of  lymphatic  glands,  is  the  predecessor  in 
the  lymphatic  glandular  tissues  of  the  ordinary  lymphocytes, 
and  in  the  bone-marrow  of  the  granular  myelocytes  (and  thus 
indirectly  of  the  i)olyiuorphonuclear  leucocytes  of  the  blood),* 
tlic  fnlhnving  "tumour-formation"  theory  of  the  various  kinds 

1  Prof.  R.  Muir  (AUbiitt's  '  System  of  Medicine,'  vol.  v,  p.  6i2),  speakin<,'  of 
the  bone-marrow  in  lymphatic  lonkscmia,  saj's,  "  The  condition  is  really  a 
lymphocytic  infiltration  of  the  bone-marrow,  this  tissue  l^ein^j  secondarily 
affected  in  the  same  way  as  other  organs." 

-  'Muenchener  med.  Woch.,'  January  22nd,  1901,  No.  1,  p.  lU). 

•■'  '  Medical  Chronicle,'  Si'ptemlier,  1902,  p.  372. 

•'  Vide  the  various  writings  of  A.  Pappenheim  and  otlicr  authors  on  the 
sul)ject. 
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of  leukasmia  appears  tlie   most  prol)able;  or  at  least  the  most 
plausible. 

(1)  All  forms  of  leiTkaniiia  are  to  be  regarded  as  due  to  a 
hyperplasia-like  tumour-formation  in  the  leucocyte-producing 
tissues  of  the  body,  the  tumour-cells  (which  more  or  less 
resemble  true  leucocytes)  overflowing  or  being  attracted  out  into 
the  blood-stream.  (2)  If  in  this  tumour-formation  the  less 
differentiated  (more  primitive)  cells,  viz.  the  non-granular  cells 
of  the  large  lymphocyte  type,  either  those  of  the  lymphatic 
glandular  tissues  or  those  of  the  bone-marrow,  or  those  of  both, 
be  the  cells  chiefly  involved  (that  is,  if  they  are  to  be  regarded 
as  the  "parents  of  the  tumour-cells  "),  the  result  will  be  a  con- 
dition of  lymphatic  leukaemia  (lympho-cythsemia),  and  in  the  most 
acute  cases  the  blood  will  generally  contain  more  cells  of  the 
large  lymphocyte  type  than  cells  of  the  small  lymphocyte  type. 
(3)  If,  on  the  other  hand,  the  more  differentiated  cells,  viz. 
the  granular  cells  of  the  bone-marrow,  be  the  cells  chiefly 
involved  in  the  tumour-formation,  the  result  will  be  a  condition 
of  myelogenic  or  spleno-medullary  leukasmia,  and  the  tumour- 
cells  in  the  tissues  and  blood  will  resemble  myelocytes  and 
ordinary  polymorphonuclear  leucocytes.  (4)  "Spleno-medullary" 
leukaemia,  according  to  this  theory,  is  to  be  regarded  as  a  higher 
and  more  differentiated  type  of  disease  than  lymphatic  leukaemia 
(that  is,  it  is  to  be  regarded  as  due  to  a  tumour-formation  of  a  less 
embryonic  type),  and  this  supposition  agrees  with  the  fact  that 
in  its  development  and  course  it  is  generally  less  rapid.  (5)  In 
some  cases  of  leukaemia,  especially  spleno-medullary  leukaemia, 
it  is  possible  that  cells  of  the  large  lymphocyte  type  in  the 
lymphatic  glands  and  spleen  may  become  granular  like  similar 
cells  in  the  bone-marrow  normally  do.  That  is  to  say,  it  is 
])ossiblo  that  the  myelocyte-like  cells  found  in  the  spleen  and 
lymphatic  glands  in  snch  cases  have  not  merely  been  deposited 
there  from  the  blood-stream,  but  may  have  developed  insituirom. 
cells  of  the  primitive  large  lymphocyte  type.  (6)  According  to 
this  theory  any  leuktemia  differs  from  any  leucocytosis  (including 
lymphocytosis)  in  that  the  former  is  due  to  an  inroad  of  tumour- 
cells  from  a  hyperplasia-like  tumour-formation  in  the  leucocyte- 
producing  tissues  of  the  body,  whilst  the  latter  is  merely  the 
(fxpression  of  a  tissue  reaction  which  may  occur  in  health  as 
well  as  ill   disease.     A  leucocytosis  is  tliei'cfore,  strictly  s})eak- 
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ino-,  never  an  early  stage  of  leukaemia ;  3-et  a  true  leucocytosis 
may  perhaps  be  followed  by  true  leukaemia,  in  so  far  as  a 
reactive  growth  in  the  leucocyte-producing  tissues  (of  which 
reactive  growth  the  leucocytosis  is  the  expression)  may  be  sup- 
posed to  give  a  start  to  a  tumour-formation  (of  Avhich  the 
leukaemia  is  the  expression),  just  as  chronic  irritation  of  the  skin 
sometimes  acts  as  the  exciting  cause  of  epithelioma. 

If  we  carry  this  theory  a  little  further  all  primary  hyper- 
plasia-like  tumour-formations  in  the  leucocyte-producing  tissues 
of  the  body  may  be  regarded  either  as  leuktemias  or  as  pseudo- 
leukaemias  (using  the  German  terms  for  convenience),  and  the 
question  arises,  why  do  the  newly  formed  cells  escape  (over- 
flow or  become  attracted)  into  the  blood-stream  in  cases  of 
leukaemia,  and  not  in  cases  of  pseudo-leukajmia  ?  In  the 
pseudo-leukaemias  the  tumour  cells,  though  more  or  less  closely 
resembling  leucocytes,  and  originally  derived  from  the  leuco- 
cyte-forming tissues  of  the  body,  may  have  become  so  modified 
m  the  process  of  tumour-formation  that,  unlike  the  leucocyte- 
like cells  of  leukemia,  they  may  have  lost  the  power  of  entering 
(being  squeezed  into  or  attracted  into)  the  blood-stream,  or 
have  lost  the  power  of  persisting  in  a  living  state  in  the  circu- 
lating blood.  I  do  not  think,  however,  that  the  main  difference 
between  a  leuktemia  and  a  pseudo-leukjemia  can  be  explained 
merely  on  the  mechanical  theory  that  when  the  bone-marroAv  is 
the  site  of  a  rapid  growth  the  contents  of  the  medullary  cavity 
are  likely  to  be  partly  forced  out  into  the  blood-stream,  owing 
to  the  fact  that  they  are  confined  by  Avails  which,  unlike  the 
capsules  of  the  spleen  and  lymphatic  glands,  ai-o  rigid  and 
scarcely  distensible.^  In  some  cases  of  multiple  myeloma  all 
the  ribs  have  been  crammed  full  and  even  bulged  out  with 
growth,  and  yet  there  has  been  no  escape  of  cells  into  the 
circulating  blood  sufficient  in  amount  to  notably  increase  the 
proportion  of  colourless  corpuscles. 

It  seems  to  me  that  the  Avhole  class  of  leukjtmias  and  pseudo- 
leukaemias  may  be  divided  into  the  following  six  types,  inde- 
})endently  of  intermediate  forms  : 

(a)   a  new  growth  of  lymphocyte-like  cells  uriginating  in  tlu' 
bone-marrow  and   not   overflowing  into  the   circulating  blood. 
Myelogenic  pseiulo-lciika'Hiia   (using  leukicmia   in   the  sense  of 
'  b'ee  A.  I'ap2'<-'nlit_'iiii,  ' Viirliow'.s  Arcliiv,'  litol,  v.il.  rlxvi,  i).  17;} 
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lymplio-cytlifBinia),  i:tiyelogenic  lymplio-sarcoma,  lympliadenoma- 
tosis  of  bones,  multiple  myeloma  (myelomatosis)  of  the  lym- 
phatic type. 

(b)  Similar  to  the  preceding,  but  the  lymphocyte-like  cells 
enter  or  are  drawn  into  the  blood-stream.  Myelogenic  lympho- 
cythtemia  (viz.  some  cases  of  acute  lymphatic  leukaemia). 

(c)  A  new  growth  formed  in  large  part  of  lymphocyte-like 
cells  originating  in  the  lymph-glands,  or  lymphadenoid  tissues 
generally,  and  not  to  any  great  extent  overflowing  into  the 
circulating  blood.  Lymphatic  or  splenic  lymphadenoma  or 
pseudo-leukemia  (using  leukajmia  in  the  sense  of  lympho- 
cythasmia),  Hodgkin's  disease.  In  the  more  chronic  and 
fibrous  varieties  of  this  type  the  microscopic  appearances  differ 
of  course  considerably  from  those  in  acute  cases. 

(d)  Similar  to  the  preceding,  but  the  lymphocyte-like  cells  in- 
vade the  blood-stream.    Lymphatic  or  splenic  Ij-mpho-cythasmia. 

(e)  a  new  growth  of  cells  derived  from  the  myelocytes  of  the 
bone-marrow  and  not  invading  the  circulating  blood.  Myelo- 
genic pseudo-leuktemia  (using  leukfemia  in  the  sense  of  myelo- 
genic or  spleno-medullary  leucocythgemia) .  To  cases  of  this 
type  or  partaking  of  this  type  the  term  multiple  myeloma 
(myelomatosis)  might  perhaps  be  limited. 

(f)  a  new  growth  characterised  by  its  myelocyte-like  cells 
overflowing  into  the  circulating'  blood.  Bence-Jones  albumo- 
suria never  occurs  in  this  type,  though  it  sometimes  does  in  the 
preceding  type  (e).  Maij  I9th,  1903. 

[An  addendum  will  he  found  at  the  end  of  the  volume.] 


33.   CdiKjeuital  cystic  disease  of  fhc  Jiccr  hi,  an  iitfanf. 
By  Leonakd  S.  Dudgeon. 

In  April,  1903,  a  boy  aged  9  months,  was  admitted  to  the 
East  London  Hospital  for  Children,  under  the  care  of  Dr.  Coutts, 
with  the  following  history  : 

He  had  wasted  for  the  last  ten  weeks.  There  had  been  no 
vomiting,  but  a  slight  attack  of  diarrhoea  during  this  period. 
There  had  been  no  rash  aiul  no  discoloratidii  of  the  skin.     The 
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child  had  been  breast-fed  until  a  few  days  before  admission  to 
the  hospital^  when  the  diet  was  altered  for  cow's  milk  and  barley- 
water.  It  is  not  known  for  certain  whether  the  child  had  ever 
been  given  alcohol.  There  had  never  been  any  previous  illness. 
The  parents  were  healthy,  and  six  other  children  were  healthy. 

On  admission. — The  child  was  very  anasmic  and  wasted. 
Temperature  was  subnormal,  95°  F.  Thrush  was  present  on 
the  roof  of  the  mouth  and  dorsum  of  tongue.  Abdomen  was 
not  distended.  The  edge  of  the  liver  was  felt  about  two  fingers' 
breadth  below  the  costal  margin.  There  was  no  ascites.  Spleen 
was  not  enlarged.  Xothing  else  abnormal  was  found  in  the 
abdomen.  The  child  was  very  rickety.  There  was  nothing 
abnormal  noted  in  the  chest. 

A  few  days  after  admission,  the  signs  of  broncho-pneumonia 
developed  at  both  bases.  The  temperature  during  the  height  of 
the  broncho-pneumonia,  and  during  the  whole  of  the  "  stay  "  in  the 
hospital,  varied  between  85°  and  98°  F.  Death  took  place  nine 
days  after  admission.  There  was  never  any  jaundice ;  not  even 
the  slightest  discoloration  of  the  skin  or  conjunctiva  was  noticed, 
and  the  stools  were  always  bile-stained. 

The  ijost-mortem  examination  was  performed  in  my  absence 
by  Dr.  Branson.  There  was  nothing  abnormal  noticed  in  the 
skin  or  appendages.  There  was  well-marked  evidence  of  rickets 
in  most  of  the  bones.  The  body  was  very  much  wasted.  There 
were  scattered  patches  of  broncho-pneumonia  and  collapse  in 
the  lower  lobes  of  both  lungs,  but  the  heart  and  pericardiiam 
were  healthy. 

Abdomen. — The  peritoneum  was  normal,  and  there  was  no 
ascites.  Spleen,  kidneys,  pancreas,  intestines,  and  supra-renals 
were  healthy. 

Liver. — This  organ  Avas  enlarged;  the  lower  edge  almost 
reached  to  the  level  of  the  umbilicus.  The  surface  was  smooth 
and  the  capsule  was  not  wrinkled  or  thickened.  The  glands 
in  the  portal  fissuri-  were  not  enlarged.  The  ])ile-ducts  were 
apparently  normal,  but  no  careful  dissection  was  made  along  the 
coui-se  of  the  ducts.  The  liver  substance  was  light  yellow  colour, 
with  minute  white  specks  scattered  in  all  directions  throughout 
the  tissue.  The  organ  was  very  tough  and  cut  with  great  re- 
sistance. There  were  no  naked-eye  changes  beyond  those 
alrea(l\'   nicntioncd. 
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Microscopical  specimens  were  prepared  and  stained  with 
hEemalum  and  eqsin,  van  Gieson's  stain,  and  with  the  various 
anivloid  reagents.  The  most  characteristic  feature  of  each  micro- 
scopical specimen  are  the  large  patches  of  fibrous  tissue,  which 
have  both  a  unilobular  and  multilobular  distribution.  In  the 
fibrous  tissue  we  find  elongated  spindle-cells  and  leucocytes,  and 
both  large  and  small  spaces  lined  Avith  columnar  epithelium.^ 
These  spaces  are  of  variable  size,  but  there  are  many  Avhich  are 
very  long  and  tubular,  and  in  every  case  the  lumen  is  quite 
clear.     A  large  number  of  sections  have  been   examined,  but 

Fig.  30. 


Showing  the  i^resence  oi  tuDuiar  spaces  in  tne  connective  tissue  between 

the  lobnles. 

only  a  few  show  the  typical  worm-shaped  groups  of  cells  Avhich 
we  see  arranged  in  the  fibrous  patches  in  cases  of  biliary 
cirrhosis,  and  which  have  been  considered  to  be  new-formed 
bile-ducts.  In  many  of  the  specimens,  however,  one  can  see 
groups  of  small  cell  spaces  identical  with  those  met  with  in 
biliary  cirrhosis.  There  do  not  appear  to  be  any  cell  groups 
which  could  be  described  as  "  the  reverted  cells  of  Adami."  The 
walls  of  the  l)ile-ducts  are  normal,  and  also  the  blood-vessels. 
The  liver  cells  do  not  show  any  microscopic:! I  changes  except  for 
a  few  vacuoles  which  .ire  present  in  some  of  the  cells.      Sections 

'  It  has  been  found  that  coloured  fluids  injected  into  the  bile-ducts  do  not 
pass  into  the  cystic  spaces  found  in  cystic  disease  of  the  liver. 
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were  stained  with  methyl  violet,  etc.,  but  with  negative  results. 
Personally,  I  thought  I  was  dealing  with  an  example  of  biliary 
eirrhosis,  but  Dr.  Eolleston,  who  very  kindly  examined  some  of 
the  sections  for  me,  considered  that  the  specimen  was  an 
example  of  congenital  cystic  disease  of  the  liver. 

LiTEKATURE. 

The  literature  on  this  subject  is  very  scarce;  except  for  papers 
by  Still,  Eolleston,  and  Kanthack,  there  is  little  to  be  found. 

Still  (1),  in  vol.  xlix  of  these  'Transactions,'  refers  to  a  most 
interesting  case  of  a  child,  aged  7  weeks,  brought  to  the  Great 
Ormond  Street  Hospital  with  the  following  history : — Wasting 
had  been  noticed  from  birth  (eight  months  child).  There  had 
been  enlargement  of  the  al^domen  since  the  child  was  fourteen 
days  old. 

On  admission. — Fairly  healthy-looking  child,  good  colour,  no 
jaundice.  The  liver  was  not  noticed  to  be  abnormal,  and  there 
was  no  ascites.  A  mass  was  felt  in  each  flank,  vaguely  uniform 
in  outline.  The  urine  contained  a  large  quantity  of  albumen,  and 
micturition  was  more  frequent  than  normal.  Death  occurred 
nine  days  after  admission,  with  convulsive  movements  which 
were  probably  ura3mic  in  origin. 

At  the  i^ost-mortem  examination  the  infant  was  found  to 
weigh  (3^  lbs.  The  kidneys  were  very  large  (15  oz.).  The 
capsule  stripped  easily,  but  the  surface  presented  a  translucent 
appearance  due  to  the  large  numbers  of  closely  packed  cysts, 
situated  more  especially  in  the  cortex.  The  liver  appeared  to  be 
of  normal  size.  The  surface  showed  some  greyish  1n-anching 
lines  which  suggested  some  excess  of  fibrous  tissue  beneath  the 
capsule.  There  were  no  cysts  visible  to  the  naked  eye,  exce])t 
on  the  cut  surfaces  lying  in  the  fibrous  trabecuhv.  Gall-l)ladder 
and  the  main  ducts  were  normal.  All  other  ]iarts  of  the  body 
wei'c  normal. 

Mio-oscopiral  (wamivatlon. — There  was  dilatation  of  the  tubi's 
throiigliout  the  kidneys,  and  excess  of  the  til)rous  stroma.  In 
the  liver  there  were  two  well-marked  changes:  (1)  a  great 
excess  of  fibrous  tissue ;  (2)  a  large  numl)er  of  irregular  branchino- 
cavities  lined  with  cubical  or  subcul)ical  e]iithelium.  Tlici-c  was 
an   excess  of  connective   tissue,   and    it    was   found    to    have   an 
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irreo-ular  distribution.  The  liver  cells  did  not  show  any  degene- 
ration or  vaeuolation. 

Still  (1)  also  quotes  a  case  which  had  been  under  the  care  of 
Dr.  Rolleston,  of  a  stillborn  infant  which  was  found  to  have 
congenital  cystic  liver  and  kidneys.  The  kidneys  were  cystic 
throughout,  while  the  liver  was  very  similar  to  Still's  own  case. 
The  child  also  had  webbed  toes,  six  fingers  on  one  hand,  and  an 
occipital  meningocele. 

A  very  full  account  was  givvsn  by  Rolleston  (2)  and  Kanthack 
in  Virchow's  '  Archives '  of  a  similar  case  to  the  above  in  an 
infant  four  weeks  old.  It  is  rather  a  matter  of  surprise  that 
although  niany  cases  of  congenital  cystic  kidneys  have  been 
published  in  adults,  there  is  little  to  be  found  on  the  disease  in 
children. 

Still  compares  the  disease  in  infants  and  adults,  and  remarks 
on  the  similar  condition  in  the  two  cases,  except  that  the  tubules 
are  more  dilated  and  the  kidneys  larger  in  many  cases  in  adults. 

Mr.  Shattock  (3)  considers  that  the  cystic  condition  of  the 
kidneys  is  the  result  of  a  congenital  malformation,  the  meso- 
nephros  having  blended  with  the  metanephros  in  the  development 
of  the  kidney.  It  seems,  therefore,  that  the  infantile  and  the 
adult  cases  are  examples  of  the  same  cause,  but  that  the  latter  is 
sometimes  in  a  more  advanced  stage.  Still  also  states  that  the 
microscopical  appearances  in  the  two  cases  are  similar,  except 
that  the  spaces  are  more  dilated  in  the  adult  form. 

Various  causes  have  been  given  to  account  for  these  changes  : 

1.  Cirrhosis,  similar  to  that  supposed  to  occur  in  the  kidney, 
causing  dilatation  of  the  bile-ducts  and  formation  of  new  bile- 
ducts. 

2.  Vaeuolation  of  the  liver  cells,  possibly  owing  to  some 
degenerative  process  within  them. 

3.  Spontaneous  proliferation  of  the  walls  of  the  bile-ducts, 
occurring  in  adult  life,  and  giving  rise  to  cavernous  biliary 
angioma. 

4.  New  growths  (Still). 

The  author  of  the  paper  from  whicii  I  have  so  fi-eely  quoted 
considers  that  the  cystic  liver  associated  with  the  cystic  kidneys 
in  adults,  as  in  infants,  is  due  to  a  congenital  condition.  He 
bases  his  theory  on  Mr.  Shattock's  observations  (1)  on  the  origin  of 
the   changes  met  with  in   congenital   cystic   kidneys,  and  con- 
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siders  that  the  changes  in  the  liver  are  due  to  a  malformation, 
and  not  the  result  of  disease.  According  to  this  theory,  the 
cysts  are  derived  from  columns  of  hypoblastic  cells  forming 
part  of  the  original  duodenal  diverticukim,  and  not  from  the 
bile-ducts.  The  excess  of  connective  tissue  may  be  explained 
as  due  to  a  persistence  of  foetal  mesoblastic  tissue,  i.  e.  a 
malformation,  not  inflammatory.  The  most  interesting  point 
in  my  case  is  that  the  kidneys  were  normal  to  the  naked  eye, 
but  as  I  did  not  obtain  any  of  the  organs  for  microscopy,  one 
cannot  place  much  reliance  on  this  observation.  Rolleston  (4) 
states  that  cystic  disease  of  the  liver  is  always  accompanied  by 
a  similar  and  nearly  always  more  advanced  change  in  the 
kidneys.  If  this  statement  is  really  correct,  we  must  conclude 
that  my  case  is  an  exception  to  the  general  rule;  but,  as  I 
have  said  before,  there  was  no  microscopical  examination. 
Lastly,  is  there  sufficient  evidence  forthcoming  for  the  above 
statement  ?  Still  considers  that  there  are  two  further  points 
which  help  to  prove  his  theory  of  the  congenital  origin  of  the 
cysts:  (1)  the  presence  of  congenital  malformations;  (2)  the 
entire  absence  of  jaundice.  There  was  no  congenital  mal- 
formation in  my  case,  and  there  was  never  the  slightest  tinge 
of  jaundice. 

The  relation  of  this  condition  of  the  liver,  such  as  I  here 
describe,  to  cystic  adenoma,  is  one  of  great  interest,  Hoppe 
Seyler  (5)  and  Quincke  refer  to  this  point  as  follows: — ''As  a 
sharp  differentiation  cannot  be  made,  we  will  describe  cystic 
adenoma  and  the  so-called  c^^stic  degeneration  as  one  and  the 
same  condition.  Cysts  hold  their  place  among  the  tissue 
formations  of  the  liver.  Co-existing  cirrhosis  has  frequently 
been  observed,  and  some  authors  have  even  expressed  this 
belief,  that  the  cirrhotic  process  has  a  decided  influence  upon 
the  development  of  the  cysts." 

In  conclusion,  my  best  thanks  are  duo  to  Dr.  Coutts  for 
giving  rae  permission  to  publish  the  case,  and  to  Dr.  Rolleston 
for  his  valuable  opinion  on  the  microscopical  specimens  which 
he  kindly  examined  for  me. 

Kkferencks. 
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34.  Multiple   aneurysnts    of   the  splenic    artery   associated  u'ith 
calcification  and  dilatation  of  the  portal  vein  and  its  radicles. 

By  R.  S.  Tkevor. 

The  specimen  was  obtained  from  the  body  of  a  man  aged  53, 
a  commissionaire,  who  was  admitted  into  St.  Greorge's  Hospital 
under  the  care  of  Mr.  Jaffrey  in  order  to  undergo,  at  his 
own  request,  a  radical  cure  for  a  hydrocele,  from  which  he  had 
suffered  for  some  ten  years. 

The  patient  looked  ill  on  admission,  but  beyond  the  local 
trouble  no  definite  signs  could  be  discovered.  He  admitted 
having  contracted  syphilis  in  his  youth.  At  the  operation, 
which  was  successfully  performed,  it  was  noticed  that  there  was 
a  great  tendency  to  haemorrhage.  On  the  following  day  his 
temperature  rose  to  102°  F.,  and  an  examination  of  the  chest  led 
to  the  belief  that  a  deep-seated  pneumonia  had  developed.  At 
the  same  time  the  liver  edge  was  felt  one  inch  below  the  costal 
margin,  and  much  enlargement  of  the  spleen  was  suspected, 
though  the  latter  point  could  not  be  definitely  decided  owing  to 
rigidity  of  the  abdominal  walls.  On  the  second  day  after  opera- 
tion profuse  diarrhoea,  with  hasmorrhage  from  the  bowel,  set  in 
and  persisted  in  spite  of  treatment  until  the  man's  death 
thirteen  days  later.  The  wound  did  well  and  healed  by  first 
intention.  '^J'owards  the  close  the  patient  became  noisy  and 
maniacal,  and  suffered  from  epistaxis  and  bleeding  from  the 
mouth. 

I  performed  the  necropsy  twenty  hours  after  death.  The 
body,  which  was  somewhat  emaciated,  showed  slight  general 
jaundice,  and  the  sclerotics  were  faintly  yellow. 
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Two  old  white  scars  were  seen  on  the  penis  at  the  edge  of  the 
corona  glandis,  and  much  pigmentation  with  scabbing  was 
present  over  both  shins. 

On  opening  the  thorax  the  right  lung  was  seen  to  be  firmly 
adherent  to  the  chest  wall.  On  section  the  upper  lobe  was  com- 
pletely fibrosed,  deeply  pigmented,  and  contained  one  or  two 
calcareous  nodules  at  the  apex.  The  middle  and  lower  lobes  were 
acutely  congested.  The  left  lung  showed  general  emphysema  and 
was  also  much  congested.     There  was  general  severe  bronchitis. 

The  heart  was  dilated  and  the  mviscle  fibrosed,  this  change 
being  most  marked  at  the  apices  of  the  papillary  muscles  of  the 
left  ventricular  wall. 

The  coronary  arteries  were  athei-omatous,  but  their  main 
branches  at  any  rate  were  widely  patent. 

The  arch  of  the  aorta  was  dilated,  but  the  thoracic  portion  of 
the  artery  Avas  only  slightly  atheromatous. 

On  examining  the  abdomen,  the  omentum  was  found  adherent 
in  the  right  iliac  fossa.  It  was  freed  and  reflected  upwards  over 
the  chest.  A  lobulated  mass,  giving  the  sense  of  egg-shell 
crackling  and  emitting  a  hollow  drum-like  note  on  percussion, 
was  exposed  to  view  in  the  region  of  the  caudal  end  of  the  pan- 
creas. On  careful  dissection  it  proved  to  be  connected  with  the 
splenic  vessels,  which  were  seen  to  be  dilated  and  grotesquely 
tortuous,  the  artery  and  vein  being  almost  intertwined. 

The  splenic  artery  close  to  tlu'  hilum  of  the  spleen  was  dilated 
into  an  aneurysm  the  size  of  a  walnut,  with  thin  calcified  walls. 
This  aneurysm,  as  is  seen  in  the  specimen,  is  really  made  up  of 
two  pouches — a  smaller  one  the  size  of  a  small  bean  at  the 
splenic  end,  immediately  succeeded  by  a  larger  sac  two  or  nearly 
three  times  its  size.  Half  an  inch  further  on  the  artery  shows  a 
saccular  aneurysm  as  large  as  a  hen's  egg,  with  thin,  completely 
calcareous  walls.  Between  its  origin  and  this  aneurysm  the 
artery  is  tortuous,  dilated,  and  extensively  calcified.  The  vein 
on  leaving  the  hilum  is  similarly  dilated  and  calcified,  and 
adheres  fii-inly  to  the  saccular  aneurysm  oi;  tlic  iirtcry  round 
which  it  winds.  At  this  spot  it  shows  a  fiisifoi-ni  ani'urysmal 
dilatation  with  calcified  Avails,  Avithin  which  was  found  a  thin 
layer  of  iiiif.r-morfrni  laniinatcd  clot.  For  tlic  I'cst  of  its  course 
the  s])lcnic  vein  is  rciii;irk;i  lily  Viii-icosc,  iind  tlic  scat  of  extensive 
calcification. 

21  § 
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The  inferior  mesenteric,  left  gastro-epiploic,  and  superior 
mesenteric  veins  wliicli  join  it  are  similarly  affected,  the  two 
former  showing  numerous  calcified  aneurysmal  dilatations. 

The  portal  vein  was  found  to  be  much  sclerosed  and  calcified 
up  to  its  point  of  division,  hut  its  branches  were  free.  It  was 
not  thrombosed. 

The  superior  and  inferior  mesenteric  arteries  were  also  athero- 
matous, and  showed  calcareous  plates. 

The  liver  weighed  2  lbs.  5  oz.,  and  was  small,  shrunken,  and 
cirrhotic.  On  section  the  substance  was  seen  to  be  intersected 
by  narrow  bands  of  fibrous  tissue  forming  a  network  with  a 
very  Avide  mesh — a  multilobular  cirrhosis  in  the  strictest  sense. 
Microscopically  the  fibrous  tissue  was  seen  to  be  well  formed, 
poor  in  cellular  elements,  and  obviously  of  long  standing.  The 
cirrhotic  process  showed  little  progressive  tendency. 

The  gall-bladder  was  shrunken,  and  contained  viscid  mucus. 

The  spleen  weighed  2  lbs.  10  oz.,  and  was  much  enlarged. 
It  was  surrounded  b}'  tough  adhesions  and  showed  an  advanced 
grade  of  perisplenitis,  the  capsule  being  thickened  and  gre3ush 
white  in  colour.  On  section  the  splenic  tissue  was  tough  and 
obviously  fibrosed,  the  vessels  gaping  widely  and  being*  markedly 
thickened.  Under  the  microscope  the  meshwork  of  the  reti- 
culum showed  a  difl^use  fibrosis  with  a  relative  increase  of  the 
endothelial  and  a  diminution  of  the  lymphoid  elements. 

The  vessels  are  very  noticeably  thickened,  and  here  and  there 
deposits  of  lime  can  be  seen. 

Xeither  in  the  liver  nor  the  spleen  could  a  true  syphilitic 
endarteritis  be  made  out.  In  the  spleen  no  deposit  of  black 
pigment  was  noticed. 

The  pancreas,  kidneys,  and  adrenals  were  quite  healthy  to 
the  naked  eye. 

The  alimentary  canal  as  far  as  the  cascum  was  normal.  The 
whole  of  the  large  gut,  however,  from  the  cfecum  to  the  rectum 
was  the  seat  of  diffuse  ulceration.  Tlie  descending  colon, sigmoid, 
iiiid  rectum  were  the  most  affected,  the  lower  ])()rti()n  of  the 
bowel  being  pigmented  and  ashen  grey  in  cok)ur.  The  ulcers 
were  of  the  type  of  ulcerative  colitis,  irregular  and  sinuous  in 
outline,  undermining  and  destroying  the  mucosii,  leaving  here 
and  there  merely  islands  of  tlie  Inttcr.  Tlici-c  \v:is  little  iip])e;if- 
ance  of  licaliuii'. 
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The  abdominal  aorta  was  remarkably  free  from  atheroma. 
The  inferior  vena  cava  was  normal.  Both  testes  were  slightly 
fibrotic. 

Permission  to  open  the  head  was  unfortunately  withheld,  and 
the  brain  was  therefore  not  examined. 

Aneurysm  of  the  splenic  artery  is  probably  not  so  rare  as 
might  be  supposed  from  the  recorded  cases,  the  condition 
being-  often  possibly  overlooked  ^w.s-i  mortem,  as  suggested  by 
Rolleston  (9),  because  the  artery  is  not  examined  before 
removal  of  the  spleen.  Six  cases  have  been  recorded  in  this 
Society's  'Transactions ; '  only  one  of  them,  a  specimen  described 
by  Lazarus-Barlow  (10),  showing  two  "much  smaller  aneurysms 
affecting  the  same  portion  of  the  artery,  at  all  resembles  the 
specimen  I  have  described.  In  Goodhart's  (11)  case  there  was 
an  arterio-venous  aneurysm  of  the  splenic  vessels — a  valvular 
communication  existing  between  artery  and  vein.  Such  a  com- 
munication is  not  present  in  this  case. 

The  changes  found  in  the  portal,gastric,  splenic,  and  mesenteric 
veins  must  be  a  very  rare  complication  or  concomitant  of  cir- 
rhosis. Are  they  to  be  looked  upon  as  the  result  or  as  the  cause 
of  the  hepatic  cirrhosis,  or  is  the  co-existence  of  the  two  affections 
to  be  attributed  to  a  common  cause  ?  Further,  is  the  diseased 
condition  of  the  splenic  vessels  and  portal  vein  together  with 
the  cirrhosis  of  the  liver  to  be  looked  upon  as  dependent  upon  a 
])rimary  splenomegaly  ?  In  other  words,  have  we  to  do  with 
a  case  of  Banti's  disease  ? 

Gintrac  (1),  Botkin  (2),  and  others  agree  in  thinking  that 
chronic  adhesive  pylephlebitis  engenders  cirrhosis.  Frerichs 
holds  the  opposite  view.  Lancereaux  (4)  considers  that,  as  cases 
of  chronic  pylephlebitis  leading  even  to  obliteration  of  the  portal 
vein  occur,  and  not  so  rarely,  without  cirrhosis,  and  taking  into 
consideration  the  numbers  of  cases  of  cirrhosis  without  any 
inflannnation  of  the  vein,  together  with  the  fact  that  the  two 
conditions  are  found  both  in  alcoholic  and  syphilitic  subjects, 
the  co-existence  of  the  lesions  is  due  to  a  common  ])athogenic 
agent  affecting  sinndtaneoiisly  the  walls  of  the  vein  and  the 
parenchyma  of  the  liver. 

Osier  (5)  attributes  the  en(lo])lilcbitis  of  the  jiortal  vein  to  the 
heightened  blood-pressure  consequent  upon  the  cirrhosis.  In  ;i 
cii.H!  of  libroid  obliteration  of  the  portal  vein  of  longstanding  he 
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fonnd  changes  .si,„ila,  to  those  in  this  case  i„  the  solen.c,  gastric 
and  mesentenc  ve„,s.  As  a  rule  chronic  pvlephlebiti  fs  as'o: 
c.ated  w,th  thrombosis.  Whether  the  thromios'  is  the  ^riln. 
lesion  or  a   secondary  result  is  a  disputed   point.      The  case 

Id^b^"  s7'"'''^  "";•""■  "'^"^  ''>-  «"-"™""  ('2,  that  tt 
pniebitis  IS  the  pnmaiy  lesion. 

In  the  case   I  descr^ibe   there   was   both  a  history  and  po.s-^ 
m.rte.n  evKlenee  of  s^.^hilis."      The  man  .vas  a  com  nissiona  r 
an  o  d  si,.,  ,,,^.^,.^^.^  ^.^^^^.^^.  ^^^^^^^^^  ^^  ^^^^^^  ^^jne 

he   sj  stem  which  commonly   provoke  cirrhosis.      In   addition 
he  soil  was  ready;  the  liver  tissue  devitalised  bv  a  syphilit  ! 
toxm  would  be  all  the  more  easily  affected.     The'  resistance  o 
the  walls  of  t  .e  portal  vessels  having-  been  lowered  in  the  sanle 

rjlon  T/    r"'  ^""  "  ^-i§-^^t--^^  blood-pressure  to 

att^  ong  enough  for  dilatation  and  calcification  to  follow 

J  here  still  remains,  however,  the  question  as  to  whether  the 
case  was  not  one  of  Banti's  disease.       At  the  outset  we  are  met 
with  a  great  difficulty,  viz.  the  fact  that  no  blood  examination 
was    made    and   therefore   the   question   of  a   definite    anaemia 
cannot  be  decided.     It  is  true  that  at  the  necropsy  the  bodv  Z 
addition  to  being  slightly  jaundiced,  was  pale,  lit  thirc^'d  b 
accounted  for  by  the  loss  of  blood  from  the  bowel.       The  man 
however,  looked  ill  on  admission.     The  tendency  to  h^morrhao-e' 
a  point  insisted  on    by  Senator  (6),   the  large  spleen   and  tl^ 
cirrhotic    iver-the  former  o.itweighing  the  latter,  a  fact  which 
i^osselt,(7)  notes  as  characteristic,-and  the  man's  age  are  all  in 
favour  of  Banti's  disease. 

%ain,  the  histological  findings  in  the  spleen,  viz.  a  diffuse 
thickennig  of  the  reticulum  and  trabecular,  and  a  fibrosis  lending 
to  a  dmnnution  in  the  Malpighian  corpuscles,  as  well  as  those  in 
the  hver,  viz.  a  wide-meshed  cirrhosis  formed  bv  narrow  b.nds 
of  fi  n-ous  tissue,  tally  with  those  given  by  Banti  (S).    In  addition 
Bant,  sj.eaks  of  plaques  in  the  walls  of  the  portal  and  splenic 
vein  looking  like  atheronuitous  patches,  due  to  localised  endo- 
thelial  prohferation  ;    l>ut   l,esides  this  he  savs,  "  In  the  .i.K-nic 
vein    are    seen    tlie    lesions    of    a    sclerotic    endophjebitis 
and  trne  atheromatous  nnd   .■=,l..uvous   patrhr..   n.nv    b.   b.nnd" 
Such  changes  may  spread  into  the  port:.]   vein."       It   is  only  ,n' 
the  ascitic   stage,    however,   that   he   lu.s    seen    the    me.s.n/enc- 
veins  siinilnrlv  nfrected. 
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There  is,  then,  I  think,  much  to  be  said,  in  spite  of  the  want 
of  a  blood  examination,  in  favour  of  the  case  being-  one  of 
Banti's  disease — a  case  of  long,  slow  duration  such  as  the 
disease  sometimes  may  be — com.plicated,  perhaps,  by  being  im- 
planted upon  a  syphilitic  soil.  To  the  influence  of  the  latter 
poison  may  be  attributed  the  degeneration  of  the  coronary, 
splenic,  mesenteric,  and  possibly  cerebral  vessels.  The  aneurysms 
of  the  splenic  artery  are  but  the  outcome  of  this  degeneration  in 
the  least  supported  area  of  the  vessel,  viz.  between  the  tail  of 
the  pancreas  and  the  hilum  of  the  spleen. 

The  ulceration  of  the  colon  may  in  the  same  way  be  explained 
as  due  to  a  failure  of  nutrition,  the  result  of  the  extensive 
vascular  disease.  Unfortunately,  by  an  oversight,  material 
from  the  gut  was  not  kept  for  histological  study. 

In  conclusion,  I  wish  to  express  my  thanks  to  Mr.  Jaffrey  for 
permission  to  publish  the  case,  to  Dr.  Rolleston  for  the  help  he 
has  given  me  in  the  preparation  of  this  papei",  and  to  Mr. 
Laurence  Jones  for  the  drawing  of  the  specimen. 
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85.   Cholesteatoma   of  the   hraiu. 

By  H.  MoRLKY  Fletchkr. 

This  specimen  was  obtained  from  the  body  of  a  youth  aged 
v.),  who  was  admitted  to  St.  Bartholomew's  Hospital  on 
September    22nd,   1902,    under    the    care    of    Dr.    Tooth.     The 
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history  given  was  that  tlie  patient  fell  while  lifting  a  parcel  on 
to  a  van.  He  was  picked  up  unconscious  and  brought  to 
the  hospital.  On  admission  he  was  comatose;  there  was  no 
obvious  paralysis,  the  knee-jerks  were  increased,  and  the  pupils 
were  continually  dilating  and  contracting.  The  urine  contained 
a  slight  haze  of  albumen.  Later  he  had  fits  with  tonic  spasm. 
On  the  23rd  Cheyne-Stokes  breathing  set  in,  and  on  the  24th 
he  died,  the  temperature  just  before  death  rising  to  106°.  There 
was  a  history  of  fits  some  years  previously  ;  otherwise  he 
had  alwaj^s  had  good  health. 

The  post-mortem  examination  was  made  by  myself  twenty-six 
hours  after  death.  All  the  organs  were  healthy  with  the 
exception  of  the  brain. 

The  brain  weighed  48  oz ;  the  convolutions  were  not  flat- 
tened. There  was  an  excess  of  fluid  in  the  lateral  ventricles 
with  a  slight  degree  of  dilatation.  Lying  with  its  long  axis 
transversely,  just  above  the  anterior  corpora  quadrigemina,  was 
a  tumour  the  size  of  a  small  walnut.  The  surface  of  the  tumour 
was  nodalar,  hard,  and  white ;  it  possessed  a  lustre  exactly 
resembling  that  of  a  pearl.  It  measured  30  mm.  in  its  long  axis 
and  26  mm.  in  its  short  axis. 

The  tumour  lay  behind  the  third  ventricle  covered  over  by  the 
greatly  thinned-out  velum  interpositum.  It  was  difficult  to  say 
whether  the  tumour  had  arisen  from  the  under  surface  of  this 
structure  or  between  its  two  layers.  The  choroid  plexuses  were 
natural,  and  the  venjB  Galeni  were  not  thrombosed.  At  first  it 
was  thought  that  the  tumour  arose  in  the  pineal  gland,  but  sub- 
sequently it  was  found  that  the  pineal  lay  close  against  the 
front  of  the  tumour,  somewhat  compressed  but  otherwise 
natural.  Below  the  tumour  lay  the  anterior  corpora  quadri- 
gemina considerably  distorted  by  pressure.  Posteriorly  the 
lateral  lobes  of  the  cerebellum  were  pressed  upon  to  a  moderate 
degree. 

On  cutting  into  the  tumour  it  was  found  to  consist  of  a  dense 
shell  resembling  fibrous  tissue  to  the  naked  eye,  while  the 
central  portions  contained  white,  soft,  granular  material. 

Microscopical  sections  Avere  prepared  from  a  segment  of  the 
tumour.  These  show  the  following  features  : — most  externally 
there  is  a  thin  layer  of  exceedingly  delicate  connective  tissue, 
next  to  wliich  comes  a  basement   iiiembriuu'  supixirting  on    its 
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inner  surface  a  narrow  layer  of  epithelium  of  the  squamous 
stratified  variety.  This  la^'er  varies  somewhat  in  thickness,  but 
generally  consists  of  three  to  five  cells.  Further  iuAvards 
a  broad  layer  of  apparently  parallel  fibres  is  seen,  in  places 
forming  concentric  laminae.  A  closer  examination  shows,  how- 
ever, that  these  are  not  fibres,  but  are  flattened  cells,  derived 
from  the  inner  surface  of  the  epithelial  layer,  closely  resembling 
the  cells  of  the  corneous  layer,  of  the  skin.  The  more  centrally 
placed  cells,  presumably  the  older  ones,  have  undergone  de- 
generative changes ;  no  nucleus  is  visible,  they  stain  feebly,  and 
many  show  signs  of  swelling  and  disintegration.  The  soft 
matter  in  the  centre  of  the  tumour  consists  of  these  broken- 
down  cells  with  much  granular  debris  and  cholesterin.  Xo 
hairs  or  other  epidermal  structures  have  been  found  in  the 
tumour. 

Teased  specimens  from  the  outer  dense  part  of  the  tumour 
show  that  these  rows  of  apparently  long  fibres  resolve  them- 
selves into  large  squamous  cells,  some  with,  others  without 
nuclei,  together  with  large  numbers  of  cholesterin  crystals. 

From  its  appearance  and  structure  there  can  be  no  doubt  that 
this  is  a  cholesteatoma,  and  as  such  one  of  the  rarest  forms 
of  cerebral  or  meningeal  tumours.  Five  cases  have  been 
recorded  in  the  '  Transactions '  of  this  Society  since  its  origin — 
the  first  by  Adams  in  1851,  another  in  1854  by  Peacock  with  a 
full  histological  account  by  Bristowe,  two  in  1859  by  Hillier,  and 
the  last  by  Dr.  Price  in  1887.  In  these,  as  in  the  majority 
of  cases  recorded,  the  symptoms  have  generally  been  headache, 
affections  of  vision,  occasionally  epileptiform  fits,  and  in  several 
a  sudden  termination  such  as  in  the  case  I  have  described. 
Three  of  the  cases  I'eported  before  this  Society  became  insane 
and  died  in  asylums. 

More  recently  Dr.  Knowles  and  Mr.  Peile  have  described 
a  cholesteatoma  of  the  floor  of  the  fourth  ventricle  {'  Lancet,' 
vol.  i,  1902,  p.  1833). 

In  nearly  all  the  recorded  cases  the  tumuor  has  been  situated 
at  the  base  of  the  brain,  and  I  have  found  no  instance  of  one 
occurring  on  the  vertex  or  in  the  position  of  the  one  I 
have  described.  This  distribution  corresponds  closely  Avith  that 
of  the  psammomata. 

As  to  the  orio'in   of  these   tunionrs,  thev  were  first  descril)ed 
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by  Cruveillier  under  the  name  pearl-tumours,  and  in  1838 
Miiller  gave  them  the  name  of  cholesteatomata ;  but  the  first  real 
investigation  of  their  nature  was  by  Yirchow  in  1854. 

The  best  recent  account  is  that  of  Glaeser/  in  which  he,  in 
common  with  the  majority  of  recent  writers,  regards  cholestea- 
tomata as  having  an  endothelial  origin.  He  describes  their 
mode  of  growth  as  a  proliferation  of  the  endothelial  cells  lining 
the  subarachnoid  trabeculte.  The  proliferated  cells  in  each  en- 
closed space  become  slowly  compressed,  thus  forming  a  small 
isolated  mass  of  cells  wdiich  would  represent  one  of  the  small 
"  pearl-tumours "  not  infrequently  found  at  the  base  of  the 
brain.  Later  the  trabeculas  may  atrophy  and  the  small  masses 
become  united  to  form  a  single  alveolated  tumour.  This 
description  applies  much  more  closely  to  the  psammomata  than 
to  the  cholesteatomata;  in  the  former  there  is  evidence  of  an 
abundant  proliferation  of  endothelial  cells,  while  in  the  "  pearl- 
tumour"  such  as  I  have  described  the  cells  are  derived  from  a 
squamous  stratified  epithelium,  and  cholesterin  and  other 
products  of  degeneration  are  very  conspicuous. 

The  question  naturally  arises  as  to  what  relation  the  pearl- 
tumours  bear  to  dermoid  cysts.  The  general  structure  of  this 
cholesteatoma  bears  a  striking  resemblance  to  that  of  a  dermoid 
cyst,  and  probably  should  be  regarded  as  of  the  same  nature. 
There  is  nothing  to  suggest  an  endothelial  origin. 

January  &h,  1903. 


36.  Prliaary  sarcoma  of  the  heart. 
By  J.  H.   Dhysi)A1,e. 

The  specimen  shown  is  taken  from  a  patient  aged  43,  Avho  Avas 
admitted  to  St.  Bartholomew's  Hospital  on  March  5th,  1903. 

In  January  of  this  year,  being  then  eight  montlis  pregnant,  she 
had  a  fall,  and  henceforward  suffered  from  swelling  of  the  legs 
and  shortness  of  breath.  On  February  19th  she  was  confined, 
after  an  easy  labour,  of  her  seventeenth  child.  Following  the 
confinement  the  patient  suffered  from  ]iueri)eral  mania,  and  her 
general  condition  becoming  worse,  slie  was  ndmittcil  to  the 
hospital. 

'  'Arch.  f.  patli.  Anat.,'  ls<)o,  H,l.  rxxii,  S.  :iSi). 
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Previous  history. — Elieumatic  fevei-  fifteen  years  before,  and 
three  years  ago  an  attack  of  puerperal  mania. 

On  admission. — The  patient  was  collapsed,  and  her  breathing 
frequent  and  laboured.  There  was  some  venous  pulsation  in 
the  veins  of  the  neck,  without  any  marked  fulness  of  them. 

Heart. — The  apex-beat  was  not  demonstrable,  and  the  area  of 
cardiac  dulness  was  not  increased.  The  heart-sounds  were 
feeble  and  irregular,  but  no  murmur  was  heard.  The  pulse  was 
84,  irregular,  and  very  feeble,  and  the  respirations  52. 

The  lungs  natural.  The  liver  could  be  felt  two  inches  below 
the  costal  margin.     There  was  some  oedema  of  the  legs. 

The  patient  gradually  became  weaker,  and  died  on  the  third 
day  after  her  admission  to  the  hospital,  her  pulse-rate  never 
having  reached  100,  though  her  respirations  varied  between  32 
and  54.  For  two  days  before  her  death  increasing  moist  sounds 
were  heard  all  over  both  lungs.  The  temperature  on  two  occa- 
sions rose  to  99"2°,  but  was  otherwise  subnormal. 

Post-mortem  examination. 

Heart  and  pericardiuia. — On  the  anterior  surface  of  the  peri- 
cardium, externally,  close  to  the  great  vessels,  was  an  area 
covered  with  slightly  raised  yellowish-white  masses,  looking 
like  caseating  tubercles,  and  surrounded  by  a  further  area  of 
considerably  injected  vessels. 

The  two  layers  of  the  pericardium  were  everywhere  adherent. 
The  "  adhesions  "  between  the  two  layers  were  easily  broken 
down,  and  it  could  then  be  seen  that  the  separated  surfaces 
were  covered  with  a  rather  friable,  dry,  almost  granular 
material  over  their  whole  extent.  At  the  left  border  of  the 
heart  there  was  evidence  of  some  slight  haemorrhage  having 
taken  place,  and  at  this  spot  the  appearance  presented  Avas 
quite  like  that  of  a  fibrinous  exudation. 

At  the  root  of  the  aorta,  inside  the  pericardial  refiection,  was 
a  distinct  mass  of  whitish  new  growth  about  the  size  of  a  small 
cliestnut. 

The  parietal  pericardium  was  everywhere  infiltrated  with 
growth,  and  was  in  places  nearly  a  quarter  of  an  inch  thick. 

After  hardening,  a  coronal  section  of  the  heart  was  made 
from  base  to  apex,  when  the  following  condition  was  disclosed: — 
'I'lie  muscular  walls  of  all  the  four  chambers  were  infiltrated 
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wid,  new  growth,  whiol.  for  the  most  part  had  apparentiv  pene- 

■ated  front  the  pericardia,  surface,  the  rentains  of  'the  ep  carf  a, 
fat  bentg  seen  at  some  little  distance  from  the  surface  „  sectl 

ln.„„gh  the  left  ventricle.     In  the  walls  of  both  auri         ha^; 

^^a     extent  ""'tf  ™"'f  ''  "'""•     '"  '"^  P-'"''"  ™"'  ">  - 
?eutnm  ™t  •'",  '■'*■"   ™""'"'^  but  implicating    als^  the 

could  be  planily  seen  at  the  back  of  the  heart 

The  aorta  and  pulmonarj  arteries  were  surrounded  bv  new 

frj  'Ht  ""■  °"*— '^'o  --  extent  infiltrated.'  Tke 
lumen  of  the  aorta  did  not  appear  to  be  narrowed,  but  the 
pulmonary  artery,  and  especially  its  left  main  bra  .ch  was 
considerably  constricted.  ' 

^la?d"VT'  T'"'  "'''"■»^™"''  of  "'^  facheal  and  bronchial 
glands,  but  only  one  appeared  to  contain  any  growth 

diineTeVr:,','"'  ^T''"'  ""  '"°^^'  l^"'-'-!-  »"  "-'>  ■« 
d.amete,,  „>  the  hver,  and  some  of  the  lymphat.c  glands  close  to 

the  bver  were  shghtly  enlarged  and  infiltrited 

Both  lungs,  which  were  much  congested,  were  closely  set  with 

^e  y  numerous  whtfsh  growths,  all  about  the  size  of  a  pel  o 

rather  smaller.     There  were  no  growths  elsewhere  in  the' "dv 

Mtcroscoptcal  exantnration  shows  the  growth  to  be  a  sarcoma' 

wtth  round  and  oval  cells  of  medium  size,  and  between  then    a 

atrly  wel   marked  intercellular  substance  can  be  n.ade  o„       I,t 

some  of  the  sections  of  the  pericardium  the  specin.en     ha  • 

wha    looks  almost  like  an  alveolar  structure,  but  t'his  ap     ar  1" 

ab  nt  i;:";fe  *'".°''*"-r'  **^  "-^^"^  "'«''-'«•.  -' •  ^^  'i  ' 

It  e  !'"""■:',"  *™'"  ""^  '""«■'  '"■"'■'  ""■•  '"■-■'-vail 

Itself.     It  ,s  not  possible  to  be  quite  certain  where  the  crowtli 

originated,  whether  in  the  heart  or  in  the  pericardium  ■  bi  t  tl  i 

mass  m  the  wall  of  the  right  ventricle  aiid'ventricula    ;ep    m 

quite  the  largest,  and  I  think  probably  the  primary  growtll 

this  case  ,t  must  have  spread  to  the  pericardial  surface  ove 

which  1    has  e..te„ded,  enclosing  the  heart  as  in  a  case,  and  led 

to  infection  of  the  parietal  layer  by  direct  contact 

The  U.O  layers  of  the  pericardium  were  so  easilv  sep-ir-ited 

tha  11  .,,,,,,,,,,;,,,,, .„,^„„,.,, ^^^^^_. „  •,.„:,';:, 

growth  In  .brect  oxt,.„s,„„.  il%  !»//,.  1!HI.3. 
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Report  of  the  Section  representing  Morhid  Anatomy,  uijun  Dr. 
J.  H.  Dry.sdale's  Specimen  of  Primary  Sarcoma  of  the  Heart. — We 
have  examined  the  specimen  described,  together  with  microscopic 
sections  of  the  heart  and  other  organs,  and  are  in  agreement 
with  the  aiTthor  as  to  the  sarcomatous  character  of  the  new 
growth,  Avhich  we  also  regard  as  liaving  arisen  in  the  heart.  AVe 
venture  to  suggest  that  the  rhythmic  movements  of  the  organ 
may  have  aided  to  bring  about  the  wide  local  extension  of  the 
new  growth. 

T.  W.  P.  Lawrence.'! 

S.  Gr.  Shattock.         J 

(Signed)     H.  Morley  Fletcher, 
On  behalf  of  the  Members  of  Council  representing 
the  Section  of  Morbid  Anatomy. 


•)7.  A  case  of  membranous  (jastritis. 
By  Otto  Gruxbaum. 

The  diagnosis  of  membranous  gastritis  is  only  made  during 
the  life  of  the  patient  Avhen  shreds  of  tissue  are  vomited. 

The  case  which  came  under  my  care  ejected  a  complete  cast 
of  the  stomach,  and  since  I  have  succeeded  in  finding  only  one  ^ 
similar  case  in  the  literature"-  on  the  subject  I  shall  describe 
briefly  the  clinical  aspect  of  the  case,  and  then  the  nature  of  the 
])seudo-membrane. 

The  patient  was  a  chubby  girl  of  3^  years,  markedly  rachitic. 
With  the  exception  of  the  dyspeptic  troubles,  due  to  indiscreet 
diet,  she  had  been  singularly  healthy.  During  the  week  preceding 
February  8th,  1902,  she  suffered  from  a  cold.  On  that  day, 
irritability  suggested  to  the  relatives  that  she  was  "  sickening 
of  some  disease."  Towards  midnight  she  awoke,  complained  of 
])ain  in  the  stomach,  and  vomited  four  times  during  the  next  six 
Injurs.  The  following  morning  she  seemed  better  and  played 
with  her  dolls,  but  in  the  evening  pain  and  vomiting  returned. 
The  t(jngue  was  thinly  coated  ami  the  breath  faintly  foul. 

'  '  Arcliivt's  uf  Pediatrics,'  vol.  xii,  \\  2.s(i,  J.  Tlnmison. 
-  '  Lancet/  August,  1902. 
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The  tliroat  was  slightly  injected,  but  no  trace  of  membrane 
visible,  nor  were  there  any  diphtheria  bacilli  grown  from  a  swab 
taken  two  days  later.  The  pulse  was  128,  the  temperature  98°. 
Very  .slight  abdominal  fulness  was  noted,  but  no  rigidity  or 
tenderness.  Vomiting  continued  at  short  intervals.  About  eight 
in  the  evening  on  February  10th,  after  considerable  pain  and 
retching,  a  large  piece  of  membrane  was  vomited,  followed  by  a 
fragment  eighteen  hours  later.  'I'he  pulse  persisted  rapid,  whilst 
the  temperature  was  subnormal,  and  remained  so  throughout  the 
illness.  No  epigastric  tenderness  could  be  elicited  at  any  time. 
The  knee-jerks  were  not  obtainable,  and  did  not  return  for  five 
Aveeks.  There  was  a  transient  trace  of  albumen  in  the  urine. 
On  examining  the  blood,  4,480,000  red  cells  and  8700  white 
cells  were  found,  polynuclear  cells  43' 1  per  cent.,  lymphocytes 
48'5  per  cent.,  hyaline  7*9  percent.,  and  eosinophiles  0*5  percent. 
— ^a  count  which  might  be  expected  in  a  child  of  three  and  a  half 
after  three  da3's'  inanition. 

Rectal  diet  had  been  adopted  on  the  second  day.  Ox-serum, 
milk,  starch,  and  chloretone  constituted  the  nutrient  enemata,  a 
combination  which  was  easily  retained  and  readily  absorbed ;  the 
chloretone  made  the  child  sleep  for  an  hour  or  two  after  each 
injection.  For  ten  days  the  stomach  remained  intolerant  of 
food,  and  then  a  slow  but  uninterrupted  recovery  ensued. 

The  fresh  membrane,  on  being  floated  out  in  water,  was  of  a 
pinkish  colour  and  rugous  appearance.  Its  shape  suggested  that 
it  Avas  a  cast  of  the  stomach,  the  first  piece  Avhich  was  ejected 
representing  the  cardiac  opening  and  all  except  the  pyloric  end ; 
the  second  piece  completed  the  cast. 

The  microscopic  examination  of  the  pseudo-membrane  showed 
that  it  was  devoid  of  ejuthelial  cells,  and  consisted  of  a  network 
of  fibrin,  the  meshes  of  wliicli  Wi'vv  tilled  with  l:)lood-cells.  The 
two  surfaces  of  the  tissue  presented  considerable  contrast,  the 
inner  Ijeing  smooth  whilst  the  outer  was  of  distinctly  ragged 
appearance;  possibly  tins  is  due  to  tlie  fact  that  the  cast  had  to 
be  ])artly  dissolved  before  it  could  Ix-  slicd.  I'he  ejection  of  the 
])yloric  piece  some  time  Inter  than  the  rest  lends  colour  to  this 
view,  since  the  glands  at  the  ])yloric  end  of  tlie  stomach  do  not 
secrete  as  active  a  proteolytic  juice  as  tliose  situated  towards  the 
cardiac  end. 

It  is  tar  from  inij)ro})al)le  that  tibi'iiious  I'xudations  are  pounnl 
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out  by  tlie  nmcous  membrane  of  the  stomach  in  various  morbid 
conditions,  but  only  in  exceptional  cases  the  gastric  contents  fail 
to  dissolve  it,  and  permit  the  formation  of  a  pseudo-membrane. 
Fen-wack's^  observation  that  no  free  hydrochloric  acid  was 
present  in  the  vomit  of  a  child  suffering  from  diphtheritic 
gastritis  adds  weight  to  this  idea.  The  pseudo-membrane  was 
stained  and  examined  for  micro-organisms ;  only  a  few  staphy- 
lococci, mostly  arranged  in  pairs,  were  found ;  these  Avere  not  of 
a  shape  to  suggest  pneumococci.    No  bacilli  were  seen. 

I  regret  that,  owing  to  a  disinfectant  having  been  added  to  the 
vomit,  cultures  and  inoculations  were  not  performed. 

The  cause,  therefore,  of  the  disease  remains  unsolved.  The 
points  I  would  like  to  emphasise  are  : — (1)  Cast  of  complete 
stomach  vomited;  (2)  recovery  of  patient;  (3)  rapid  pulse  with 
a  subnormal  temperature  ;  (4)  temporary  loss  of  knee-jerks ;  (5) 
temporary  albuminuria ;  (6)  the  singular  paucity  of  micro- 
organisms in  the  pseudo-membrane.  Fehrnanj  lltli,  1903. 


38.   Chronic  malignant  endocarditis  and  nephritis. 
By  F.  Paekes  Weber. 

The  patient,  Mrs.  E.  T — ,  aged  27  years,  had  albuminuria  with 
an  enlarged  heart,  and  the  signs  of  incompetence  of  the  aortic 
valve.  I  do  not  know  the  early  history  of  the  case,  but  in 
December,  1901,  when  she  was  under  treatment  for  joint  pains 
and  signs  of  cardiac  disease,  the  urine  was  noted  to  be  free  from 
albumen.  There  was  very  little  fever,  the  temperature  only 
rarely  reaching  100°  F.  She  was  an  in-patient  at  the  German 
Hospital  from  February  to  May,  1902,  during  which  period  her 
general  condition  varied  considerably.  In  the  latter  ])art  of 
April  she  had  haemoptysis  (apparently  from  pulmonary  embolism) 
and  increasing  dropsy.  She  was  treated  by  rest  in  bed,  digi- 
talis, Guy's  pills,  and  occasionally  salicylate  or  aspirin ;  Southey's 
tubes  were  likewise  employed  for  the  dropsy.  Up  till  April 
10th,  1902,  her  temperature  frequently  reached  100°  F.  or 
slightly  higher,  but  from  that  date  to  her  death,  on  May  2nd, 

'  'Trans.  Path.  Sue.  of  Loiul./  1894.,  vol.  xlv,  p.  GO. 
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1902,  it  reinainecl  below  100°  F.  The  iii-ine  generally  contained 
^  to  h  per  niille  albumen  ;  its  sjDeeific  gravity  when  estimated 
was  1014  to  1020;  and  the  daily  quantity  varied  from  about 
400  c.c.  to  1900  c.c.  (the  maximum  was  noted  in  the  early  part 
of  March). 

The  necropsy  was  performed  on  the  day  after  death.  The 
heart  showed  much  hypertrophy  of  the  left  ventricle,  and 
weighed  24  oz.  There  was  a  patch  of  old  pericarditis.  There 
were  numerous  vegetations  on  the  aortic  and  mitral  valves,  and 
on  part  of  the  endocardium  of  the  left  ventricle.  Two  of  the 
sinuses  of  Valsalva  likewise  contained  vegetations,  and  one  of 
them  (the  posterior  or  so-called  left  posterior)  was  undergoing 
commencing  aneurismal  dilatation.  Many  of  the  vegetations 
were  long,  and,  being  rough  and  relatively  hard  and  white,  had 
somewhat  the  appearance  of  stalactites.  They  were  evidently  of 
old  date.  A  long  vegetation  attached  to  the  mitral  valve  was 
examined  microscopically.  It  showed  a  fibrous  tendinous 
structure  in  the  interior,  doubtless,  as  Dr.  Ebbinghaus  suggested 
to  me,  the  remains  of  a  chorda  tendinea;  the  outer  portion 
seemed  to  be  unorganised,  and  had  become  partially  calcified. 
For  comparison,  sections  were  likeAvise  made  of  another  vegeta- 
tion, a  small  stumpy  one.  This  seemed  to  consist  of  a  central 
organised  portion  surrounded  by  a  structureless  zone,  and  there 
was  a  good  deal  of  cell-infiltration  at  its  attachment  to  the  endo- 
cardium. 

One  infarct  was  found  in  each  luiuj.  There  was  moderate 
hydrothorax  and  much  ascites.  The  Jlvcr  Avas  nutmeggy  and 
weighed  94  oz.  The  spleen  weighed  15  oz.  and  contained 
anemic  infarcts. 

The  kidneijs  weighed  together  20  oz.  and  had  something  of 
the  "large  Avliite  "  ap])earance,  but  Avere  not  so  pale  as  typical 
"large  white  kidneys."  In  the  right  kidney  tliere  were  two  or 
three  small  contracted  infarcts.  Microscopic  examination  showed 
parenchymatous  changes  with  S])ots  of  interstitial  ci'll-infiltratiou. 

Remarks. — The  present  case  to  some  extent  illustrates  the 
connection  between  nephritis  ;in<l  whut  is  ^n-obnbly  a  mnligiiant 
foi'iu  of  rheumatic  endocii-rditis.^  'I'liis  coniiectidii  is,  however, 
better  sliown  l)y  the  followiug  case  : 

'  Vide  "A  Contrilnition  Id  \\\i-  Study  "f  Malignant  Eiulocanlitis,'"  \>\  !>i-. 
V.  .1.  Pnynton  anil  I>r.  A.  l';iiii.-,  •  .M.'.l.-Cliii'.  'I'nnis..'  li)()2.  \»\.  Ixxxv,  p.  21  1. 
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In  1898  and  1899  I  liad  under  my  observation  a  woman 
(Anne  E — ,  aged  21  years)  with  mitral  reflux  and  hectic  fever. 
There  was  a  history  of  two  attacks  of  articular  rheumatism, 
two  years  and  six  years  previously.  Her  urine  was  loaded 
with  alhumen  for  many  months  before  her  death,  which  occurred 
on  February  5th,  1899.  The  j)ost-mortetn  examination  showed 
"large  w^hite"  kidneys.  Microscopically  a  certain  amount  of 
interstitial  cell-infiltration  was  found  to  accompany  the  paren- 
chymatous changes.  The  mitral  valve  of  the  heart  was  practi- 
cally replaced  by  masses  of  sessile  vegetations,  and  there  were 
similar  vegetations  attached  to  part  of  the  endocardium  of  the 
left  auricle.  At  the  hilum  of  the  spleen  was  an  aneurysm  of  the 
size  of  a  medium  chestnut,  doubtless  of  "  infective  "  oi-igin. 

In  regard  to  the  connection  between  malignant  endocarditis 
and  nephritis,  I  would  also  quote  the  remai-ks  of  Dr.  T.  R. 
Grlynn  in  his  recent  Lumleian  Lectures  on  "  Infective  Endo- 
carditis." He  says  :^  "  Five  died  with  urtemic  symptoms.  Dr. 
W.  Hale  White  has  referred  to  uraemia  as  a  frequent  cause  of 
death  in  infective  endocarditis,  and  has  described  a  case  of  this 
disease  associated  with  kidney  trouble  where  the  temperature 
was  normal  for  three  or  four  weeks,  the  renal  disease,  as  in 
several  patients  under  my  care,  masking  the  heart  affection." 

I  wish  to  draw  attention  to  another  feature  of  my  present 
case  (Mrs.  E.  T- — ),  namely,  the  apparent  (jniescence  of  the  endo- 
cardial disease  at  a  very  advanced  stage.  In  this  respect  the 
jxisf-morfem  evidence  (hardness  of  the  vegetations  and  com- 
mencing calcification)  confii*med  the  clinical  evidence  (com- 
]iarative  al^sence  of  fever)  that  in  spite  of  the  great  extent  of 
endocardial  changes  the  endocarditis  had  become  nearly  quies- 
cent long  before  the  patient's  death.  Retrogressive  or  sclerotic 
changes  in  the  endocardial  vegetations  have  often  been  observed 
in  persons  dying  from  malignant  endocarditis  or  its  results,  but 
specimens  showing  them  to  such  an  extent,  after  the  disease 
has  reached  such  sui  ndvauced  stage  as  in  the  present  instance, 
are  probably  rare.  May  Wfli,  1908. 

'  'LancL't;  1903,  vol.  i,  p.  1150. 
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39.  Bacteriological  examinatwn  of  a  case  of '  acute   rheumatoid 

arthritis.'" 

By  G.  E.  Gask. 

The  case  about  to  be  described  is  that  of  a  woman  aged  29, 
who  was  admitted  to  St.  Bartholomew's  Hospital  on  March 
25th,  1903,  uiKler  the  care  of  Dr.  Tooth.  I  have  to  thank  him 
for  permission  to  publish  the  case. 

History.~ln  January,  1903,  the  patient  was  delivered  of  her 
second  child.  The  labour  was  apparently  normal.  Two  days 
later  the  right  knee-joint  became  red,  swollen,  and  painful. 
From  her  history  there  is  no  evidence  of  sepsis.  (3n  gettino-  up, 
at  the  end  of  three  weeks,  she  found  that  the  left'  knee^-oint 
became  swollen  and  painful.  A  few  days  later  the  ankle-joints 
became  similarly  affected,  and  she  had  to  return  to  bed,  where 
she  has  remained  since.  During  the  six  weeks  she  has  been  in 
hospital  the  temperature  has  been  only  very  slightly  raised,  the 
evening  temperature  never  exceeding  99-6°.  The  appearance 
she  now  presents  is  that  of  a  typical  case  of  "acute  rheu- 
matoid arthritis,^'  as  described  by  Garrod,  Bannatyne,  and  Hale 
White.  There  is  marked  muscular  wasting.  Both  knee-joints 
are  swollen  and  stiff;  both  ankle-joints  and  wrist-joints  are 
similarly  affected.  Most  of  the  metacarpal  joints  show  the 
same  changes.  There  is  no  evidence  of  any  lipping  of  the 
bones.  No  lesion  of  the  heart  is  discovered.  The  taking  of 
salicylates  has  given  no  relief.  Examination  of  the  blood  shows 
no  leucocytosis. 

Bacterioloyical  examination.— Ow  April  19th,  1903,  .5  c.c.  of 
Huid  were  drawn  off  from  the  left  knee-joint.  The  fluid  was 
slightly  turbid  and  contained  a  f:iir  ninubcr  of  pus  i-clls  and 
some  (Uhris.  Film  preparations  made  direct  from  the  fluid 
showed  a  few  cocci  and  one  short  chain  of  cocci,  all  stain- 
mg  badly.  Cultures  were  made  on  a  variety  of  media,  but 
growth  only  occurred  on  a  blood-agar  plate.  On  this  grew  a 
snuill  group  of  colonies  of  streptococci.  Siil)-cultures  of  these 
grew  well  on  ordinaiy  agar  and  in  brofli,  as  \\v\\  as  on  blood 
agar.  Some  of  the  original  fluid  was  incul)ate(l  hy  itself  in  a 
sealed  i)ipette,  and  after   four  days  ]nit  into  broth;   a  copious 
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growth  of  streptococci  resulted.  This  streptococcus  grew  in 
rather  short  chains,  and  many  cliplococcic  forms  were  ]ii-esent. 
(Sub-cultures  in  lactose  litmus  broth  and  in  litmus  milk  showed 
that  it  formed  slight  acid  and  that  it  did  not  coagulate  milk. 
In  these  respects  it  resembles  the  ordinary  Streptococcus  pyo- 
genes. 

Animal  experiments. — 1  c.c.  of  a  twenty-four-hour-old  broth 
culture  was  injected  subcutaneously  into  a  mouse,  and  the 
same  quantity  into  a  rabbit)  intra-venously.  The  mouse  has 
remained  perfectly  well.  The  rabbit  remained  well  till  June 
16th,  when  it  was  killed.  Post  mortem  nothing  abnormal  was 
found. 

It  is  not  fair  to  draw  any  conclusions  from  this  isolated 
case,  but  following  on  the  work  of  others  on  rheumatoid 
arthritis  it  is  of  interest.  It  may  l)e  safely  concluded  that 
streptococci  were  present  in  the  knee-joint.  Eisks  of  contamina- 
tion from  the  air  and  from  the  skin  were  very  slight,  and  the 
results  were  confirmed  by  the  finding  of  cocci  in  the  original 
films.  It  might  be  urged  that  this  case  is  only  one  of  chronic 
puerperal  pya?mia,  and  this  may  be  so.  All  I  say  is  that  this 
case  appeared  to  be  one  of  typical  acute  polyarticular  rheuma- 
toid arthritis,  and  that  streptococci  were  present  in  the  synovial 
fluid,  and  that  these  were  apparently  the  cause  of  the  disease. 
The  suggestion  is,  may  not  other  such  cases  be  due  to  a  similar 
cause  ?  May  r^tli,  1903. 


40.   Case  of  hasal  menini/itis  due  to  streptothrid'  infection. 
By  C.  E.  Bkkvoh  and  E.  Fakquhar  Buzzakd. 

Emma  AV — ,  aged  37,  was  admitted  into  the  National  Hospital 
for  the  Paralysed  and  Epileptic,  Queen  Square,  on  January  16th, 
1903,  suffering  from  headache  and  vomiting. 

Family  histm-y. — No  history  of  ])hthisis  or  consunqition  ;  one 
sister  died  of  cancer  of  the  abdomen  ;  there  was  epilepsy  in  the 
father's  family.  Previous  health  good,  exce])t  for  epileptic  fits, 
which  slic  has  had  since  ten  vears  old,  ;iiid  for  whicli  she  was 


DUE  TO  STBEPTOTHBIX  INFECTION.  321 

under  the  care  of  Dr.  Outterson  Wood  at  the  West  End 
Hospital  for  Nervous  Diseases.  Present  illness  was  put  down  to 
hard  work  and  worry. 

Onset. — Three  weeks  before  admission  she  had  severe  attacks 
of  vomiting  irrespective  of  taking  food,  followed  next  day  by 
headache  and  pain  in  the  back  of  the  neck,  both  very  severe  and 
becoming  unbearable,  also  stiffness  of  the  neck  Avith  failing 
sight.  One  week  later  there  was  slight  difficulty  in  swallowing, 
and  her  speech  became  husky. 

Present  condition. — On  admission  she  had  the  following- 
symptoms  : — Severe  pain  in  the  back  of  the  head,  especially 
behind  the  right  mastoid  process,  and  in  the  back  of  the  neck, 
which  was  held  stiffly,  with  marked  tonic  contraction  and  tender- 
ness of  the  right  trapezius  (superior  fibres),  levator  anguli 
scapulfB,  splenius,  and  sterno-mastoid,  causing  rotation  of  the 
head  to  the  left.  No  definite  retraction  of  the  head.  No  optic 
neuritis.  Vision  f .  Ptosis  of  left  eyelid,  and  limitation  of  all 
movements  of  the  left  eye.  Movements  of  right  eye  ovit wards 
defective,  with  coarse  nystagmoid  conjugate  movements  in  all 
directions  but  especially  to  the  right.  Diplopia  in  looking  up 
and  down  and  to  the  left.  Pupils  equal  and  reacting  to  light  and 
accommodation,  l)ut  the  left  dilating  again  quickly.  No  paralysis 
of  other  cranial  nerves.  Weakness  and  limitation,  owing  to  the 
rigid  contraction  of  the  right  sterno-mastoid  and  trapezius,  of 
rotation  of  the  head  to  the  right  and  of  forward  fiexion.  No 
wasting,  no  rigidity,  and  no  paralysis  of  the  limbs,  but  consider- 
able tremor  in  extending  the  left  upper  limb.  No  anaesthesia. 
All  the  deep  reflexes  were  well  marked,  with  flexion  of  the  big  toe 
in  the  plantar  reflex.  Sphincters  not  affected.  Irregular  tempera- 
ture ranging  from  98-4°  to  103-4°,  and  rising  to  105°  at  the  end. 

'^^rhree  days  after  admission  she  became  worse  and  passed  into 
a  condition  of  stupor,  with  retraction  of  the  head  and  arching  of 
the  spine,  but  this  was  never  very  severe.  She  had  occasional 
twitchings  of  the  limbs,  but  no  fits.  She  became  comatose,  and 
died  on  January  31st,  fifteen  days  after  admission. 

'I'lie  diagnosis  made  was  basal  meningitis  spreading  down  to 
the  medulla  and  involving  the  right  spinal  accessory  nerve,. but 
the  cause  of  the  meningitis  \v:is  not  made  out  till  the  organism 
was  discovered  by  \)v.  l"':if(|iih:ii-  Hnz/iird,  to  whom  I  will  leave 
the  account  of  the  pathological  conditions. 
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The  joatient  to  whose  clinical  history  Di\  Beevor  has  referred 
died  on  January  31st  this  year,  and  an  autopsy  was  made 
four  hours  after  death  and  l^efore  rigor  mortis  had  become 
marked. 

The  vertebral  column  and  spinal  meninges  appeared  healthy, 
but  in  removing  the  spinal  cord  it  was  noticed  that  the  cerebro- 
spinal fluid,  especially  at  the  base  of  the  brain,  was  at  high 
pressure  and  was  not  clear.  Some  of  it  was  collected  into  a 
sterile  pipette  for  further  examination. 

The  bones  of  the  cranial  vault  and  the  dura  mater  appeared 
normal,  but  on  removing  the  brain  a  well-marked  suppurative 
meningitis  was  found  at  the  left  base,  extending  from  the  optic 
chiasma  in  front  to  the  upper  end  of  the  first  cervical  segment 
behind,  and  limited  sharply  internally  by  the  mesial  line  of  the 
pons  and  medulla. 

As  the  anterior  edge  of  the  left  cerebellar  lobe  was  lifted  from 
the  inner  end  of  the  petrous  portion  of  the  temporal  bone,  there 
was  an  escape  of  pus,  which  led  to  an  examination  of  the  bone  in 
that  neighbourhood.  In  dissecting  the  periosteum  off  the  body 
of  the  sphenoid  the  latter  was  found  to  be  quite  rotten,  and  this 
carious  condition  extended  as  far  forward  as  the  sella  turcica, 
and  backwards  so  as  to  involve  the  greater  part  of  the  basilar 
process  of  the  occiput.  The  posterior  clinoid  processes  of  the 
sphenoid  formed  a  sequestrum  which  was  easily  removable,  but 
the  disease  had  not  affected  the  great  wing  of  the  sphenoid  on 
either  side.  Both  temporal  bones  had  escaped,  and  there  was 
certainly  no  sign  of  any  suppuration  in  association  with  the 
middle  ears  or  their  neighboui^ing  parts.  The  bony  caries 
extended  in  the  direction  of  the  posterior  nasal  cavities,  but 
its  origin  could  not  be  exactly  localised.  The  maxillary  antra 
and  their  walls,  and,  as  far  as  possible,  the  dental  sockets  of  the 
upper  and  lower  jaws,  were  searched,  the  examination  throwing 
no  light  on  the  source  of  infection. 

Some  of  the  pus  at  the  base  of  the  brain  Avas  received  into  a 
sterile  pi])ette  and  on  to  a  sterile  swab,  and  cover-glass  smears 
were  also  made.  All  the  internal  viscera  were  investigated,  but 
all  proved  healthy  except  for  some  hyjiostatic  congestion  of  the 
lungs.  Smears  of  pus  taken  from  the  base  of  the  brain,  stained 
by  Gram,  revealed  the  ])resence  of  an  abundant  streptotliricial 
organism  in  the  form  of  mycelial   tilanu-iits,  sometimes  collected 
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into  entangled  tufts  and  sometimes  scattered  about  singly  or 
only  two  or  three  together. 

In  addition  to  these  filaments  were  numerous  short  segments 
of  varying  length,  which  were  seen  either  free  or  in  short 
chains.  The  threads  which  Avent  to  foi'm  the  tufts  varied  con- 
siderably in  appearance  when  stained  by  Gram  :  some  took  the 
stain  homogeneously  ;  others  took  it  very  irregularly  ;  a  few  were 
definitely  segmented,  the  segments  being  separated  from  each 
other  by  short  intervals  in  which  the  stain  was  not  retained ;  and 
lastly,  there  were  some  threads  which  showed  a  chain  of  spherical 
spores  towards  their  distal  extremities.  Very  rarely  a  filament 
was  found  to  end  in  a  bulbous  swelling. 

Besides  the  elements  above  described,  every  now  and  then  a 
small  globular  mass  was  found  which  appeared  to  be  of  fatty  or 
gelatinous  consistence,  in  which  were  embedded  a  large  number 
of  very  short  rods.  On  the  other  hand,  no  clubs  or  rosettes  were 
to  be  seen.  Macroscopically  the  pus,  although  thick,  creamy, 
and  of  a  greenish  colour,  contained  no  grains  of  any  kind. 

Better  examples  of  the  mycelial  tufts  were  found  in  sections 
cut  through  small  superficial  abscesses  which  were  no  larger  than 
a  pea,  and  which  were  present  near  the  surface  in  the  substance 
of  the  cerebellum  and  of  the  tempoi'o-sphenoidal  lobe.  In  these 
the  apparent  branching  of  the  filaments  was  a  striking  feature, 
and  the  constriction  of  the  proximal  end  of  a  branch,  which 
has  been  described  by  other  observers,  was  occasionally  noted. 

With  regard  to  its  staining  properties,  the  fungus  stained 
well  by  Gram  and  by  methylene  blue,  but  it  did  not  retain  any 
colour  when  treated  by  the  Ziehl-Neelsen  method, — in  other 
words,  it  was  not  acid-fast. 

At  my  request  Dr.  Eastes  inoculated  material  from  the  pus 
and  cerebro-spinal  fiuid  into  broth  and  on  to  the  surface  of 
agar  and  blood-serum,  and  incubated  aerobically,  and  into 
glucose-formate  broth  which  was  incubated  anaerobically.  All 
the  tubes  were  kept  under  observation  for  nearly  three  wt'eks, 
but  no  growth  occurred  in  any  of  them,  so  that  the  cultural 
characteristics  were  not  ()l)tained. 

Sections  of  the  medulla  were  cut  and  stained  with  logwood 
and  eosin,  and  these  were  remarkabli^  for  the  intense  round- 
celled  infiltration  which  occiirnMl  in  ami  about  the  xcssfl  walls, 
1)otli    in    the    pia-arachiioid    nnd    in    the    snl»stance   of    the    linlh. 
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Axis-cylinder  processes  took  the  logwood  stain  deeply  and 
appeared  to  be  slightly  swollen.  With  the  Nissl  method  most 
of  the  ganglion-cells  were  modei-ately  swollen  and  showed  com- 
mencing chromatolytic  changes.^  Sections  from  the  medulla 
and  from  various  levels  of  the  cord  stained  by  Busch^s  modifi- 
cation of  the  Marchi  method  showed  diffuse  points  of  degenera- 
tion scattered  all  through  the  white  columns,  such  as  are  seen 
in  various  toxic  processes  affecting  the  central  nervous  system; 
the  intensity  of  this  fatty  change  became  less  marked  towards 
the  sacral  end  of  the  cord,  but  was  still  present  in  that  region. 

Smears  of  the  cerebro-spinal  fluid  when  stained  by  methylene 
blue  showed  the  presence  of  a  considerable  number  of  parti- 
nucleate  leucocytes,  and  of  small  round  or  oval  lymphocytes,  but 
the  fluid  did  not  contain  any  long  filaments  of  mycelial  growth, 
although  what  appeared  to  be  short  rods  of  the  same  character 
were  present  in  very  small  numbers. 

Our  inability  to  grow  this  organism  on  artificial  media  pre- 
vents us  from  saying  more  as  to  its  identity  than  that  it  is  a 
member  of  the  strepfrothrix  group,  but  others,  Avhose  experience 
is  larger  than  our  own,  may  perhaps  be  able  to  narrow  the 
number  of  species  to  which  it  may  properly  belong.  It  is  in 
that  hope,  and  on  account  of  our  conviction  that  the  occurrence 
of  a  suppurative  basal  meningitis  due  to  this  form  of  infection  is 
one  of  great  rarity,  that  we  venture  to  bring  this  case  before  the 
Society  to-night.  Aj^ril  21.s/,  1903. 


41.  A  case  of  StrejitotJiyix   i)iff'cti(>)i. 
By  W.  n'EsTE  Emery. 

Although  it  has  been  recognised  for  some  years  that  the 
disease  known  clinically  as  actinomycosis  is  not  a  pathological 
entity  dcpeiidcnt  on  a  single  organism,  yet  there  has  been  but  a 
small  ninnlx'r  of  cases  recorded  in  which  the  cultural  and 
|)!:vsi(>logical  characters  of  the  causative  organism  have  been 
'  Cori^ora  amylacea  also  present  in  considerable  number. 
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fully  worked  out.  This  case  is  published  for  this  reason^  and 
not  because  of  the  rarity  of  the  condition^  or  for  its  unusual 
character,  for  clinically  it  was  a  typical  case  of  actinomycosis. 
The  cultures  also  exhibit  some  points  of  interest,  and  differ  in 
some  respects  from  the  others  of  Avhich  I  have  found  records, 
although  in  some  cases  the  descriptions  have  not  been  suffi- 
ciently full  to  enable  one  to  state  definitely  whether  the  org-anisms 
were  different  from  that  present  in  this  case. 

The  patient  is  a  married  woman,  the  wife  of  a  farm  labourer, 
her  age  being  eighteen.  She  Avas  admitted  to  King's  College 
Hospital  under  Mr.  Barrow  (whom  I  have  to  thank  for  permis- 
sion to  publish  this  case)  in  January,  1903.  Six  months 
previously  she  had  noticed  a  swelling  of  the  left  side  of  the 
face.  This  was  attributed  to  a  carious  tooth,  and  the  second 
lower  bicuspid  was  extracted.  The  swelling  continued  to 
increase,  and  Avas  treated  by  fomentations,  when  numerous 
sinuses  formed  over  the  left  side  of  the  face.  Apparently  no 
other  treatment  Avas  adopted.  When  admitted  these  sinuses 
extended  from  the  temporal  region  to  the  upper  portion  of  the 
chest.  In  the  right  submaxillary  region  were  two  large  fluc- 
tuating swellings  continuous  with  a  large  tumour  on  the  left 
side.  In  the  reg'ion  of  the  sinuses  the  skin  and  subcutaneous 
tissues  were  hard  and  infiltrated,  and  the  skin  uniformly  red. 
Inside  the  mouth,  which  could  only  be  opened  half  an  inch,  a 
swelling  Avas  found  on  the  outer  side  of  the  jaAv  and  occupying 
the  Avhole  thickness  of  the  cheek.  On  pressure  a  small  (juantity 
of  yelloAV  pus  could  Ije  made  to  exude  from  the  site  from  Avhich 
the  second  bicuspid  had  been  extracted.  The  mouths  of  the 
sinuses  Avere  bounded  by  granulation  tissne,  and  thin  pus  i-ould 
be  s({ueezed  out.  This  pus  contained  A'er}-  small  yellowish-wliirc 
granules,  AA'hich  felt  distinctly  gritty.  These  contained  snudl 
masses  of  characteristic  mycelium.  'I'he  threads  AA-ere  entirely 
broken  u])  into  coccoid  forms,  no  continuous  threads  l)eing 
present.  The  central  portions  of  tlie  masses  Avei'c  iiTi'giilarly 
tangled ;  the  ])eripheral  parts  had  a  radial  arrangement.  No 
clubs  were  found. 

The  i)atit'nt  was  treated  with  io(lid(>  of  ])otassinm,  taking  (50 
grains  jxr  (licin.  Little  ini]ii'o\ cnicnt  followed.  Three  weeks 
after  admission  a  long  incision  was  niadi'  below  tlic  ]a\v.  It 
])asse(l    tliroiiuli    dense    tibi-ons    tissue,    which    Med    tVeelv.      The 
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sinuses  were  scraped  and  some  infected  skin  cut  away.  The 
treatment  with  iodide  was  continued,  and  rapid  improvement 
followed.  The  patient  has  been  scraped  a  second  time,  and  is 
now  on  the  high  road  to  recovery.^ 

Cultures  were  obtained  from  the  pus  of  a  freshly  opened 
abscess.  This  was  drawn  up  into  a  sterile  pipette,  blown  into  a 
tube  of  broth,  and  thoroughly  washed.  A  dozen  nodules  were 
picked  out  and  transplanted  to  separate  tubes  of  agar  and 
blood-serum,  and  incubated  at  37°  C.  A  single  colony  grew  on 
one  of  the  serum  tubes,  definite  growth  being  apparent  in  five 
days.  The  following  cultural  and  morphological  cliaracters  are 
from  primary  sub-cultures  from  this  colony.  Some  of  the 
physiological  characters  are  from  more  remote  sub-cultures. 

Solidified  hlood-serum. — Growth  slow,  the  colonies  attaining  a 
size  of  1  or  2  mm.  in  diameter  in  a  fortnight,  and  then  ceasing  to 
increase  in  the  horizontal  direction,  but  continuing  to  grow 
vertically,  forming  elongated  horn-like  spikes  projecting  half  a 
centimetre  or  so  from  the  surface  of  the  medium.  When  young 
they  are  opaque,  white,  and  glistening,  and  are  of  a  spherical 
or  ovoid  shape,  closely  resembling  seed-pearls  in  general  appear- 
ance.    The  medium  is  not  liquefied  or  pitted. 

Gelatine. — No  growth  at  22°  C,  and  very  little  in  ordinary 
gelatine  incubated  at  37°  C. 

Aaar. — Small  whitish  flat  colonies,  never  showing  efflorescence. 
The  growth  appears  to  cease  after  about  three  weeks. 

(ihjcerine  agar. — (Irowth  similar,  but  less. 

Potato. — This  proved  to  be  one  of  the  best  media,  growth  on 
it  being  quite  apparent  in  three  or  four  days.  The  colonies  are 
round  and  raised;  they  seldom  exceed  2  nnn.  in  diameter  and 
1  mm.  in  height,  and  are  of  a  pure  white  colour. 

Broth. — The  growth  forms  a  single  lobulated  mass  attaining 
the  size  of  a  pea,  or  even  more,  in  three  weeks.  No  general 
turbidity,  surface  growth,  or  colonies  adherent  to  side  of 
tube. 

Phi/siologij. — The  cultures  grew  almost  equally  Avell  under 
aerobic  and  anaerobic  conditions.  In  deep  glucose  agar  stabs 
the  upper  and  lowtM-  ])ortions  show  almost  the  same  amount 
of  growth,  but  in  surface  cultures  on  the  same  media  there  is 
iiniforndy  better  growth  in  an  atmosphere  of  hydrogen  or 
'  She  left  the  hospital  a  few  days  afterwards  coinpli'tcly  cnircd. 
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nitrogen  than  in  one  containing  oxygen.  The  organism  does 
not  liquefy  blood-serum  or  gelatine.  A  tube  of  ordinary  gelatine 
copiously  inoculated  and  incubated  at  37°  for  a  month  showed 
but  little  growth,  and  the  medium  set  completely  on  removal 
from  the  incubator. 

The  optimum  temperature  of  growth  Avas  not  determined,  but 
the  organism  did  not  grow  at  22°  C.  The  thermal  death-point 
was  between  50°  and  60°  C,  the  cultures  being  exposed  to  the 
temperature  for  half  an  hour  in  broth. 

Xo  growth  occurred  in  peptone-starch  water.  In  broth  to 
which  1  per  cent,  of  potato  starch  was  added  gi-owth  occurred 
even  more  abundantly  than  in  ordinary  broth,  and  the  starch 
slowly  disappeared,  but  no  sugar  was  ever  found  in  the  fluid. 

No  definite  evidence  of  growth  was  obtained  in  litmus  milk. 

Broth  cultures  were  inoculated  intra-peritoneally  and  sub- 
cutaneously  into  two  guinea-pigs.  One  is  still  alive  and 
apparently  quite  healthy  a  month  after  the  injection;  the  other 
was  killed  three  weeks  afterwards,  and  no  abnormal  appear- 
ances Avere  fou.nd. 

Morphology. — The  characters  of  the  pus  have  been  described, 
and  are  in  every  way  characteristic  of  those  seen  in  strepto- 
thrical  infections  in  general.  The  morphological  characters  of 
the  organism  as  it  appears  in  cultures  vary  greatly  with  the  nature 
of  the  medium  and  the  presence  or  absence  of  oxygen.  In 
surface  cultures  on  agar  the  organism  occurs  in  the  form  of 
moderately  thick,  straight  rods  of  very  variable  length,  the 
average  being  about  as  long  as  a  tubercle  bacillus  but  decidedly 
thicker.  These  rods  are  frequently  arranged  in  parallel  groups. 
Clubbed  forms  are  frequent,  a  single  end  only  of  the  rod  being 
enlarged.  In  size,  shape,  and  general  arrangement  the  films 
show  a  general  resemblance  to  those  of  diphtheria  bacilli.  They 
stain  uniformly  iind  retain  (ilram's  stain.  No  acid-  or  alcohol- 
fast  forms  were  ever  found.  1  am  aware  that  it  is  i;sually  held 
that  the  members  of  the  streptothrix  group  do  not  ]iass  through 
a  stage  iu  wliicli  i-c]iro(liict ion  occurs  by  simple  ti-:in\-crse  fission 
of  short  rods,  /.  c.  that  it  has  a  definite  bacillary  stage  ;  but 
I  have  examined  young  and  old  cultures,  and  do  not  lind  in  them 
any  evidence  in  support  of  tlu'  vii'w  that  tl;c  bacillary  forms 
originate  from  the  l)reakiiig  down  of  mycelial  filaments,  liong 
forms   whicii  may  l)e  called  mycelium  occasionally   occur,  but 
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they  are  absent  entirely  from  some  specimens,  and  are  never 
present  in  more  than  small  proportions  in  comparison  with  the 
bacilli.  Branching-  forms,  if  they  occur  at  all,  are  extremely 
rare . 

The  organisms  from  aerobic  cultures  on  blood-serum  are 
similar,  but  the  bacilli  are  much  thicker  and  have  rounded  ends, 
resembling  sausages.  So  characteristic  is  the  exclusive  or 
almost  exclusive  presence  of  bacillary  forms  in  aerobic  surface 
growths,  that  an  observer  in\«stigating  this  case  and  obtaining 
only  cultures  would  be  almost  certain  to  record  it  as  "  bacillary 
pseudo-actinomycosis,"  or  perhaps  as  pseudo-tuberculosis. 

Anaerobic  cultures  show  the  presence  of  abundant  mycelium, 
Imt  the  filaments  are  in  general  rather  short,  and  the  lateral 
branches  usually  soon  become  constricted  from  the  main  stem. 
Young  cultures  stain  uniformly  by  Gram's  method,  older  ones 
show  chain  "spore-formation."  Terminal  clubbed  forms  are 
frequent,  and  resemble  yeast-cells.  These  have  only  been  found 
in  deep  stabs  in  glucose  agar.  Bacillary  forms  also  occur  in 
anaerobic  cultures,  but  are  relatively  infrequent.  In  broth, 
mycelium  and  bacillary  forms  occur  side  by  side. 

In  some  points  the  organism  here  described  differs  from  those 
occurring  in  cases  of  human  actinomycosis  of  which  I  have  found 
records.  Those  approaching  it  most  closely  are  described  by 
Foulerton  (^ Trans.  Path.  Soc.,'  1902),  Bruns  ('Cut.  fur  Bakt.,' 
1899,  vol.  xxvi),  and  Norris  and  Larkin  {'  Journ.  Expt.  Medicine,^ 
vol.  v).  Foulerton's  organism  was  an  obligatory  aerobe,  and  it 
did  not  grow  on  potato.  Small  differences  also  were  noted  in 
the  growth  in  broth.  Bruns's  streptothrix  grew  on  gelatine, 
though  slowly ;  growth  on  agar  was  yellowish  in  colour  and 
spread  over  the  surface.  It  also  was  an  obligatory  aerobe.  The 
resemblance  to  the  (u-ganism  described  by  Norris  and  Larkin 
was  more  close,  but  small  differences  between  the  two  occur  in 
growth  on  several  media  and  in  their  pathogenicity  to  guinea- 
pigs.  Ajn-n  21sf,  1903. 
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42.  Endotheliomata  of  the  salivary  glands. 

By  Raymond  Johxson  and  T.  W.  P.  Lawrexce. 

[With  Plate  III.] 

No  originality  is  claimed  for  the  opinions  expressed  in  this 
paper;  but,  in  view  of  the  fact  that  the  matter  with  which  it  is 
concerned  is  still  under  discussion,  we  feel  no  hesitation  in 
bring'ing  it  to  the  notice  of  the  Society,  and  are  prompted  to  do  so 
chiefly  in  the  hope  that  an  expression  of  opinion  on  the  subject 
may  be  obtained. 

The  tumours  with  the  structure  of  which  we  are  concerned 
are  the  well-known  "  parotid  tumours  '"  and  others  of  precisely 
similar  character  which  occur  in  association  with  the  other 
salivary  glands,  and  in  their  neighbourhood — as,  for  instance, 
certain  tumours  met  with  in  the  palate.  On  account  of  its 
much  greater  frequency,  most  of  the  features,  both  clinical  and 
pathological,  of  this  group  of  tumours  have  been  studied  in  the 
"  parotid  tumour,"  but  the  characters  of  the  others  above  men- 
tioned are  in  every  respect  so  identical  that  for  purposes  of 
description  they  may  all  be  included  in  one  group.  The 
ordinary  clinical  features  of  these  tumours  need  not  be  de- 
scribed in  any  detail;  it  will  be  sufficient  to  remark  that  they  are 
usually,  in  the  early  stages  at  any  rate,  slow  in  growth  and  dis- 
tinctly encapsuled,  so  that  they  can  more  or  less  readily  be 
removed  by  enucleation  without  the  removal  of  any  ]i;irt  of  the 
salivary  gland  in  relation  with  which  they  lie. 

The  tumoui-s  of  this  group  were  long  described  as  l)eiug  of  a 
mixed  structure,  and  were  regarded  essentially  as  adenomata — 
the  glandular  structure  being  combined  with  a  stroma,  whicli 
might  present  varying  combinations  of  fil)rous,  myxomatous, 
cartilaginous,  and  sarcomatous  tissue,  ;ind  moditications  due  to 
degeneration  of  the  same.  For  many  years  there  has  been 
doubt  in  the  minds  of  some  ])atliologists  as  to  the  correctness  of 
this  view,  and  in  the  abundant  literature  of  tlie  sul)ject  tliere 
will  be  found  many  writers  who  reject  the  view  that  Hie  tumours 
under  consideration    are   adenomata.      Thus,  as  earlv  as    1859, 
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Billroth  (Virchow's  '  Archiv,'  Bd.  xvii,  1859,  p.  357)  expressed 
the  opinion  that  they  were  not  connected  with  the  gland  acini, 
but  arose  from  the  capsule.  A  useful  historical  resume  of  the 
alternations  of  opinion  on  this  subject,  and  the  various  names 
which  have  from  time  to  time  been  applied  to  these  salivary-gland 
tumours,  will  be  found  in  a  paper  by  Kiittner  on  "  Tumours  of  the 
Submaxillary  Salivary  Grland "  {'  Beitrage  ziir  klinischen  Chi- 
rurgie,^  Bd.  xvi,  1896,  p.  181).  Perhaps  the  most  important  com- 
munication on  this  subject  which  has  appeared  in  recent  years  is 
that  of  Eudolf  Yolkmann,  ''  Ueber  endotheliale  Geschwiilste '' 
('Deutsche  Zeitschrift  fur  Chirurgie,'  Bd.  xli,  1895,  p.  1),  in 
which  the  author  takes  the  view  that  these  tumours  are  endo- 
theliomata.  Thus  opinions  have  chiefly  varied  between  the  two 
views — one  that  the  most  characteristic  element  of  these 
tumours  is  epithelial,  the  other  that  it  is  connective  tissue  in 
origin  ;  or,  to  define  the  position  more  clearly  as  it  at  present 
stands — is  the  so-called  '^ parotid  tumour"  (and  the  others  of 
like  nature)  an  adenoma  or  an  endothelioma  ?  Our  paper  is 
oifered  as  a  contribution  towards  the  solution  of  this  question. 
The  investigation  comprises  chiefly  the  examination  of  the 
series  of  tumours  preserved  in  the  Museum  of  University 
College ;  and  the  result  of  our  investigation  is  that  in  none  of 
these  specimens  could  we  convince  ourselves  of  the  presence  of  an 
adenomatous  structure.  On  the  other  hand,  we  regard  the 
structure  Avhich  has  usually  been  regarded  as  adenomatous  as 
being  really  of  connective-tissue  origin,  and  Ave  feel  satisfied, 
from  the  evidence  before  us,  that  the  view  that  these  tumours 
are  endotheliomata  is  fully  justified.  The  following  descriptions 
include  the  essential  clinical  features  and  histological  characters 
of  the  series  of  tumours  upon  which  our  communication  is  based. 

Specimen  1  (Univ.  Coll.  Museum,  Xo.  1494). — A  small  solid 
tumour,  2  cm.  in  diameter,  which  Avas  remoA^ed  from  the 
superficial  part  of  the  left  pai'otid  gland,  in  Avhich  it  Avas 
embedded.  The  tumour  is  lobulated  and  invested  by  a  thin 
fibrous  capsule.  The  cut  surface  is  uniform,  and  opaque  white 
in  colour.  Tlu-  patit'ut  was  a  A\oman  aged  1^1  years;  the 
tumour    had    been  noticed   for  eighteen    months. 

Microscopic  .structure. — The  stroma  is  inmost  parts  finely  fibril- 
lated,  and  contains  small  oval  or  spindle-shaped  cells  ;  in  some 
parts  the  stroma  is  almost  hyaline  and  thecells  scanty.  Intimately 
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associated  with  the  stroma  there  is  an  abundance  of  cells,  which 
from  a  more  or  less  spheroidal  form  have  become  in  many  parts, 
by  mutual  pressure,  cubical  or  polyg-onal.  A  striking  feature  in 
the  arrangement  of  these  cells  is  that  in  many  places  they  are 
disposed  around  well-defined  spaces,  containing  a  coagulated 
fluid.     The  spaces  are  tubular,  being  circular  in  transverse  and 

■  cleft-like  in  longitudinal  section  ;  they  branch  and  communicate 
one  with  another.  The  spaces  are  surrounded  by  one  or  more 
layers  of  the  spheroidal  cells  above  mentioned,  and  it  is  notice- 
able that  these  are  intimately  united  with  the  stroma,  and  show 
no  tendency  to  shrink  aAvay  from  it.  From  the  cell-layers 
surrounding  the  spaces  solid  columns  of  similar  cells  pass 
irregularly  into  the  surrounding  stroma,  the  columns  branching 
and  uniting  freely  so  as  in  many  parts  to  assume  a  distinctly 
plexiform  arrangement.  In  some  areas  the  stroma  between  the 
columns  is  so  scanty  that  the  latter  lie  in  such  close  apposition 
as  to  produce  the  appearance  of  an  almost  solid  cellulsv  mass. 

Specimen  II  (Univ.  Coll.  Museum,  No.  1495).— A  ver)  lobu- 
lated  solid  tumour,  nearly  5  cm.  in  its  greatest  diameter.  It  is 
invested  with  a  thin  capsule,  and  its  cut  surface  has  a  slightly 
mottled  appearance.  The  tumour  was  removed  from  a  woman 
aged  35  years ;  it  occupied  the  parotid  region  and  was  of  slow 

growth. 

Microscopic  structure.— 'Vho  ground  substance  is  very  finely 
fibrillated,  or  nearly  hyaline;  the  cells  of  the  stroma  are 
scanty,  small,  and  angular  or  In-anched.  The  essential  cell- 
elements  of  the  tumour  have  a  plexiform  arrangement  in  the 
stroma,  the  network  being  formed  by  the  irregular  branching 
and  union  of  the  strands  of  cells.  The  cells  composing  the 
strands  have  an  abundant  protoplasm  and  a  large  rounded 
nucleus;  they  are  irregularly  arranged,  and  there  is  Lo  sharp 
line  of  demarcation  between  the  cells  and  the  stroma.  In  the 
centre  of  many  of  the  cell-columns  definite  spaces  are  present, 
containing  coagulated  granular  material  and  surrounded  in  sonu- 
instances  by  a  single  layer  of  flattened  cells.  In  tliose  parts  of 
the  tumour  in  which  the  cells  appear  to  be  arranged  in  laryc 
solid  masses,  instead  of  in  plexilormsti-ands,  careful  examination 
shows  tliiit  the  appni-cntly  solid  uuiss  is  composed  of  closely 
piickcd  nan-ow  sti-ands,  the  distinrtion  between  which  is 
indicalcd    by   the    pi-esencc    of    small,   darkly  staininu-,    anu'uhir 
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stroma-cells.  In  many  of  tlie  cell-strands  the  central  spaces  are 
arranged  in  series,  suggesting  that  individual  strands  are  in  parts 
tubular  and  in  parts  solid.  A  similar  disposition  of  the  spaces 
is  seen  in  the  larger  cell-masses  referred  to  above.  In  many 
places  the  peripheral  cells  of  the  threads  are  branched,  and  their 
branches  appear  to  be  continued  into  the  fibrils  of  the  stroma. 

Specimen  III  (Univ.  Coll.  Museum,  No.  1500). — A  solid  lobu-  • 
lated  tumour,  nearly  2*5  cm.  in  diameter,  invested  with  a 
delicate  capsule  of  connective  tissue.  In  the  recent  state  the 
cut  surface  of  the  tumour  was  nearly  white,  in  some  parts 
opaque  and  in  others  more  translucent.  The  tumour  was 
removed  by  Mr.  Godlee  from  a  young  man  who  had  also  tuber- 
culous disease  of  the  right  testicle.  The  tumour  was  situated  in 
the  middle  of  the  right  cheek,  and  had  been  growing  for  about 
five  years ;  it  was  easily  enucleated,  and  its  posterior  border  lay 
in  contact  with  an  apparently  unusually  large  socia  parotidis. 

Microscopic  structure. — The  stroma  is  abundant,  and  consists 
in  all  parts  of  a  delicate,  open,  fibrillated  network,  containing 
small  branched  cells.  Fibrous  septa,  containing  blood-vessels, 
penetrate  the  growth.  The  essential  tumour-cells  have  abundant 
protoplasm  and  round  or  oval  nuclei,  which  stain  deeply  with 
hajmatoxylin.  In  different  parts  the  cells  are  arranged  in  the 
following  ways  : — (a)  Small  solid  groups  or  strands,  sometimes 
appearing  to  be  directly  continuous  with  the  branched  cells  of 
the  stroma ;  (6)  larger  cell-masses  ;  (c)  cell-masses  with  a  small 
central  lumen  ;  and  (d)  Avell-defined  spaces  surrounded  by  one 
or  more  layers  of  cells.  In  some  of  the  spaces  bud-like  exten- 
sions of  the  bounding  cells  pass  into  the  stroma. 

Specimen  IV  (Univ.  Coll.  Museum,  No.  1496). — This  specimen 
has  already  been  described  in  the  forty-eighth  volume  of  the 
'  Transactions '  by  Mr.  C.  F.  Beadles,  as  a  myxomatous  tumour  of 
the  submaxillary  gland.  It  consists  of  a  solid  encapsuled  tumour, 
to  one  surface  of  which  a  piece  of  the  submaxillary  salivary 
gland  is  attached. 

Microscopic  structure. — The  stroma  is  in  most  parts  finely 
granular,  apparently  myxomatous;  in  other  parts  it  is  hyaline 
and  contains  encapsuled  cells  closely  resembling  cartilage  cells. 
The  arrangement  of  the  essential  cells  of  the  tumour  agrees 
with  that  of  the  last  specimens  in  being  in  ])arts  ])lexiform  and 
elsewhere  in  tlu-  form  of  large  cell-masses  com])ose(l  of  closely 
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packed  strands.  It  differs,  however,  in  tlie  absence  of  any 
tendency  to  the  formation  of  well-defined  spaces. 

Specimen  V  (Univ\  Coll.  Museum,  No.  1499). — A  lobulated 
encapsuled  tumour,  4"5  cm.  in  diameter.  It  consists  of  very 
soft  gelatinous  tissue,  divided  into  separate  lobes  by  denser 
fibrous  bands.  The  tumour  was  removed  from  a  woman  aged 
38,  and  had  been  slowly  growing,  without  causing  pain,  for  five 
years.  It  was  situated  in  front  of  the  left  ear,  and  was  easily 
enucleated. 

Microscopic  structur-e. — The  stroma  consists  of  a  delicate 
myxomatous  tissue  with  branching  cells,  and  intersected  by 
septa  of  fibrous  tissues.  The  most  characteristic  feature  of  the 
essential  structure  of  the  tumour  is  the  presence  of  well-defined 
rounded  spaces  (probably  the  transverse  sections  of  tubes), 
which  in  many  parts  are  so  numerous  and  so  closely  packed  as 
to  jDroduce  a  cavernous  structure  bearing  a  striking  resemblance 
to  that  of  a  cavernous  angioma.  The  spaces  are  surrounded  by 
one  or  two  layers  of  small  flattened  cells.  In  other  parts  the 
spaces  are  more  widely  separated  by  collections  of  cells  similar 
to  those  which  surround  the  lumina.  From  these  cell-masses 
irregular  strands  extend  into  the  surrounding  myxomatous  tissue 
and  become  intimately  mixed  with  the  branched  cells  of  the 
latter. 

Specimen  VI  (Univ.  Coll.  Museum,  No.  1500  a). — A  solid, 
lobulated,  encapsuled  tumour,  4  cm.  in  diameter.  The  con- 
sistence is  firm,  and  the  cut  surface  presents  a  mottled  appear- 
ance, caused  by  a  mixture  of  yellowish  areas  with  others  which 
are  bluish  white  and  semi-translucent.  The  tumour  was  re- 
moved from  the  right  submaxillary  region  of  a  boy  aged  IG; 
it  had  been  growing  for  eighteen  months. 

Microscopic  structure. — The  stroma  is  in  most  parts  hyaline, 
and  the  cells  enca])suled  so  as  to  present  a  striking  resemblance 
to  hyaline  cartilage  ;  in  other  parts  the  stroma  consists  of 
fibrous  tissue.  The  tumour-cells  are  small  and  arranged  very 
irregularly,  in  some  ]);t,rts  slujwing  a  tendency  to  lie  in  strinuU 
or  columns,  and  '\\\  other  parts  forming  large  nnifoi-m  cell- 
masses.  A  disposition  of  the  cells  around  s])aces  is  Iumc  and 
there  seen. 

Sprriiaen  VII  (Univ.  Coll.  ]\rnseum,  No.  1498). — An  o\<>idal 
lobulated  tumour,  11  cm.  in  its  hjngest  diameter,  removed  from 
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tlie  left  parotid  region  of  a  man  aged  37.  A  strip  of  skin, 
including  a  scar,  is  adherent  to  one  aspect  of  the  tumour,  but  in 
the  rest  of  its  extent  the  surface  is  covered  with  a  fibrous 
capsule.  At  one  end  of  the  specimen  a  large  cyst,  partly  filled 
with  friable  tumour  substance,  has  been  opened.  The  section 
of  the  tumour  shows  a  small  amount  of  fibrous  tissue,  especially 
in  its  central  part.  The  history  showed  that  at  the  age  of 
twenty-two  a  small  movable  tumour  was  noticed  behind  the  left 
ano-le  of  the  lower  jaw ;  six  years  later  the  tumour  had  reached 
the  size  of  a  small  orange  and  was  removed.  Two  months  later 
a  lump  was  noticed  beneath  the  scar,  and  steadily  increased  in 
size  until  it  was  removed  by  Mr.  Heath  nine  years  after  the 
first  operation.  The  removal  was  easily  effected,  chiefly  by 
enucleation  with  the  finger. 

Mlcnm-oinc  structnre. — The  stroma  is  partly  myxomatous  and 
partly  fibrous.  The  disposition  of  the  tumour-cells  takes  the 
following  forms  : — {a)  Solid  columns  branching  through  the 
stroma  and  intimately  connected  with  it ;  (/>)  tubes,  sometimes 
lined  with  a  single  layer  of  flattened  cells,  sometimes  with  two 
or  more  layers,  the  cells  of  the  innermost  layer  being  flattened  ; 
and  (c)  large  collections  of  columns  or  tubes,  closely  packed  and 
separated  only  by  narrow  fibrous  septa.  Many  of  the  spaces 
are  filled  with  a  hyaline  substance. 

Specimen  YIII  (Univ.  Coll.  Museum,  No.  1497). — A  lobulated 
tumour,  8  cm.  in  its  longest  diameter,  removed  from  the  parotid 
reo'ion.  The  tumour  is  invested  with  a  fibrous  capsule  which  at 
one  part  has  been  ruptured  during  its  removal.  The  cut  surface 
of  the  tumour  presents  opaque  yellow  areas  separated  by  smaller 
areas  of  a  grey,  semi-translucent  appearance. 

Microficopic  f<tructure. — The  stroma  consists  of  an  irregular 
mixture  of  fibrous  tissue  and  myxomatous  tissue,  which  has 
undergone  a  hyaline  transformation.  The  essential  cell-elements 
of  the  tumour  are  very  abundant,  an"d  in  many  parts  are  arranged 
in  large  collections  in  which  no  clear  indications  of  columns  or 
tubes  can  be  recognised.  From  these  large  collections  a  direct 
continuity  can  be  traced  with  irregular  columns  and  threads  of 
cells  having  ii  i)lcxiform  arrangement  in  the  stroma.  A  transi- 
tion can  also  be  traced  from  solid  cell-masses  into  tubes,  wJiicli 
in  some  parts  ])rodnce  a  distinctly  cavernous  structure. 

Specimen  IX    (Univ.  Coll.  Museum,  i\<«.  lolO). — A   small   oviil 
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tiimonr,  which  was  removed  from  the  hard  palate,  together  with 
the  portion  of  mucous  membrane  beneath  which  it  lay  loosely 
encapsuled.  The  substance  of  the  tumour  is  firm,  almost  homo- 
geneous, and  traversed  by  irregular  clefts.  The  tumour  was 
removed  by  Mr.  Heath  from  a  woman  aged  48 ;  there  had  been 
a  small  lump  in  the  hard  palate  since  childhood.  During  two 
years  the  tumour  had  been  increasing  in  size ;  it  Avas  not  con- 
nected with  the  bone,  and  was  easily  enucleated. 

Microscopic  structure. — The  stroma  is  represented  by  a  hyaline 
substance  in  which  very  few  connective-tissue  cells  are  present. 
The  hyaline  substance  is  arranged  in  narrow  irregular  trabeculse 
or  larger  rounded  masses,  in  which  a  faint  concentric  marking 
is  sometimes  seen.  The  irregular  spaces  between  the  trabeculse 
of  the  stroma  are  filled  with  spheroidal  cells ;  in  some  parts 
these  cells  are  arranged  in  several  layers  around  a  distinct 
lumen ;  in  other  jDarts  they  form  solid  and  irregular  columns. 
By  the  close  apposition  of  such  tubes  or  solid  columns,  large 
areas  composed  almost  entirely  of  cells  result,  the  stroma  being 
represented  only  by  narrow  hyaline  trabecule. 

8]}ecimen  X  (Univ.  Coll.  Museum,  No.  1500  b).— Part  of  a 
recurrent  tumour  of  the  right  parotid  region.  Tlie  primary 
tumour  slowly  attained  a  large  size  after  twenty  years'  growth, 
and  was  removed  by  Mr.  Heath  when  the  patient,  a  woman,  was 
52  years  of  age.  Several  subsequent  operations  were  performed 
for  recurrent  growths,  the  tumour  preserved  in  the  s]iecimen 
being  removed  seven  years  after  the  first  operation. 

Microscojric  structure. — The  stroma  is  scanty  and  hyaline,  and 
in  most  parts  is  intersected  by  irregular  colniuns  and  strands 
of  small  cells,  producing  a  striking  plexiform  arrangeiuent.  In 
some  parts  the  cells  have  ])roliferated  to  such  a  degree  as 
entirely  to  destroy  the  plexiform  arrangement,  thus  producing 
uniformly  cellular  areas  of  sarcomatous  appearance. 

From  a  general  consideration  of  these  histological  descriptions 
it  is  evident  that  each  tumour  consists  of  a  stroma,  in  which  he 
what  we  have  spoken  of  as  the  essential  cell-elements.  The 
character  of  the  stroma  is  of  secondary  im])ortance  in  deter- 
mining the  nature  of  the  tumours,  but  it  may  conveniently  be 
considered  in  the  first  place.  We  lind  that  the  stroma  most 
commonlv  agrees  in  cliaracter  witli  what    is   usually  I'egarded  as 
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myxomatous  tissue.  It  consists  of  a  delicate  tissue^  wliicli  in 
hardened  specimens  presents  the  appearance  of  a  network  of 
very  delicate  fibrilliB,  the  interstices  of  which  are  filled  with 
mucin,  whilst  the  cell-elements  are  scanty,  small,  and  irregularly 
branched.  Mixed  with  the  myxomatous  tissue  is  always  seen  a 
varying  amount  of  ordinary  fibrous  tissue  Avhich  may  be  very 
cellular.  A  modification  in  the  appearance  of  the  stroma  is 
due  to  hyaline  degeneration  of  the  fibrous  tissue,  the  change 
being  either  diffuse,  or  so  disposed  as  to  produce  definite  rounded 
hyaline  nodules.  In  sonie  parts  in  which  the  stroma  is  com- 
pletely hyaline  the  cells  are  distinctly  encapsuled,  and  thus  an 
apj)earance  like  that  of  hyaline  cartilage  is  produced.  Whether 
or  not  this  form  of  stroma  is  actually  cartilaginous  we  feel 
uncertain,  and  have  not  felt  qualified  to  apply  such  chemical 
tests  as  might  afford  a  solution  of  the  question. 

Intimately  connected  with  the  stroma  are  seen  the  essential 
cell-elements  of  the  tumour.  The  cells  themselves  are  usually 
small,  and  spheroidal  or  polyhedral,  and  do  not  present  fea- 
tures which  in  themselves  would  indicate  whether  they  are  of 
epithelial  or  connective-tissue  origin — an  important  question, 
which  must  be  answered  rather  by  a  consideration  of  the  rela- 
tions of  the  cells  to  the  stroma,  than  of  the  individual  characters 
of  the  cells  themselves.  A  feature  common  to  all  the  tumours 
is  that  the  cells  are  ai*ranged  in  comparatively  slender  strands, 
some  of  the  finest  of  which  form  threads  not  more  than  two  cells 
thitk.  The  larger  columns  appear  on  transverse  section  as 
rounded  cell-masses.  Many  of  the  strands,  instead  of  forming 
a  solid  column,  contain  a  lumen,  which  in  longitudinal  section 
appears  as  a  solid  tube  and  in  transverse  section  as  a  circular 
space  surrounded  by  one  or  more  layers  of  cells,  and  regarded 
by  those  pathologists  who  believe  that  these  tumours  are  glan- 
dular as  an  acinus.  In  many  cases  the  cells  forming  the  layer 
next  the  lumen  are  flattened  and  endothelium-like,  whilst  out- 
side this  layer  the  cells  have  the  usual  spheroidal  or  polyhedral 
form.  The  contents  of  the  spaces,  Avhen  present,  appear  as  a 
finely  granular,  or  hyaline,  ])robably  coagulated  material.  In 
more  than  one  specimen  flic  arrangement  of  comparatively 
large  spaces  in  close  apjjositiou  produces  a  cavernous  structui-e 
suggestive  of  that  of  an  angioma. 

In  some  cell-colunms  the  central   luiucii   apjx'ai-s  only  to  be 
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present  at  intervals,  the  column  being  in  parts  tubular  and  in 
parts  solid.  The  cell-threads  frequently  branch  off  from  a 
larger  column,  and  by  the  junction  of  neighbouring  threads  a 
distinct  plexiform  arrangement  is  often  produced. 

A  common  appearance  in  parts  of  all  the  specimens  is  the 
arrangement  of  cell-threads  and  columns  in  close  proximity  one 
to  another,  with  only  a  slender  strand  of  connective  tissue  with 
small  nuclei  passing  between  them ;  such  an  arrangement  pro- 
duces when  only  slightly  magnified  an  appearance  like  a  solid 
mass  of  cells.  Less  commonly  the  plexiform  arrangement  can 
be  traced  into  a  uniformly  cellular  area  in  which  the  arrange- 
ment of  the  cells  in  threads  or  columns  is  lost. 

In  only  one  specimen,  a  tumour  of  the  submaxillary  region, 
have  we  met  with  any  tendency  to  the  formation  of  concentric 
nest-like  bodies  in  the  cell-columns. 

In  observing  the  actual  relation  of  the  cell-masses  and  columns 
to  the  stroma,  it  is  noticed  that  ia  some  parts  the  line  of  contact 
between  the  two  is  even  and  well  defined,  but  only  exceptionally 
do  the  cells  shrink  away  from  the  stroma  in  the  process  of 
hardening.  In  most  parts,  however,  the  line  of  contact  between 
the  cell-masses  and  the  stroma  is  uneven  and  ill-defined,  and  it 
may  sometimes  be  difficult  to  decide  whether  certain  cells 
belong  to  the  periphery  of  the  cell-mass  or  to  the  stroma.  This 
relation  is,  Ave  think,  sufficiently  clearly  marked  to  indicate 
the  connective-tissue  origin  of  the  essential  cells. 

Having  arrived  at  this  conclusion,  an  interesting  (juestion,  but 
one  of  secondary  importance,  arises.  Do  the  tumour-cells 
originate  in  ordinary  connective-tissue  cells,  or  in  some  special- 
ised form  of  the  hitter,  such  as  endothelium  ?  We  agree  witli 
those  pathologists  who  regai-d  the  tumoui'S  under  consideration 
as  endotheliouiatii.  Our  reasons  for  this  conclusion  are  that  the 
cells  are  arranged  in  definite  strands,  in  parts  often  tubular,  and 
in  their  general  arrangement  imitate  an  einbi-yonic  vascuhir  for- 
mation, which  may  be  regarded  as  the  type  upon  which  the 
structure  of  the  tumour  is  based.  We  have  not  succeeded  in 
tracing  any  connection  Ijctwccn  (lie  cell-strands  and  normally 
formed  vessels,  nor  should  we  expect  to  trace  such  a  connection 
if  the  tumour  preserves  throughout  its  embryonic  type. 

The  supposition  appears  to  us  justifiable  that,  inasnuich  as 
normal  endothelium  hears  close  reseinl)lances  to  normal  i'|)itlie- 
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lium,  so  pathologically  the  same  resemblance  would  be  main- 
tained. In  many  respects  there  is  no  doubt  that  the  essential 
cell-elements  of  these  tumours  bear  a  close  resemblance  to 
epithelial  cells  in  their  arrangement ;  thus  they  form  well- 
defined  masses  and  columns  embedded  in  a  connective-tissue 
stroma  and  spreading  into  the  latter  in  the  form  of  delicate 
branching  threads.  Therefore,  judging  by  analogy  only,  it 
seems  to  us  that  the  characters  of  the  cell-elements  indicate 
an  origin  in  some  form  of  surface  cell  rather  than  in  ordinary 
undifferentiated  connective-tissue  cells — as,  for  instance,  in  the 
endothelial  cells  of  blood-vessels  or  lymphatics.  We  cannot 
bring  forward  any  histological  evidence  to  show  whether  the 
cells  originate  in  the  endothelium  of  lymphatics  or  of  blood- 
vessels. 

We  may  here  incidentally  remark  that  on  histological  grounds 
alone  the  question  of  these  tumours  being  typical  adenomata  can 
scarcely  be  seriously  discussed,  for  the  structure  is  so  essentially 
atypical  that,  if  of  epithelial  origin,  it  could  only  be  carci- 
nomatous. We  realise  that  the  substitution  of  the  connective- 
tissue  theory  for  the  glandular  theory  of  these  salivary-gland 
tumours  raises  a  difficulty.  On  the  glandular  theory  it  is  easy 
to  explain  their  occurrence  in  the  immediate  vicinity  of  the 
salivary  glands,  and  the  tumours  of  like  structure  in  the  palate 
may  be  included  in  this  remark.  If,  however,  the  tumours  are 
not  glandular,  some  satisfactory  explanation  is  required  of  their 
very  definite  and  limited  distribution.  We  cannot  offer  any 
clear  solution  of  this  question,  but,  suspecting  that  the  tumours 
have  some  definite  anatomical  origin,  we  venture  to  draw 
attention  to  the  following  considerations  : 

There  is  in  the  neck  a  well-known  anatomical  structure,  the  so- 
called  carotid  gland  or  carotid  nodule,  and  it  is  of  interest  to  note 
that  the  nature  of  this  body  has  been  subject  to  a  discussion 
similar  to  that  Avhich  has  arisen  in  connection  with  the  salivary- 
gland  tumours.  Is  it  of  glandular  origin  or  of  vascular  origin  ? 
Following  Luschka,  the  carotid  nodule  has  usually  been  regarded 
as  a  glandular  structure,  and  to  owe  its  development  to  the 
epithelium  of  abranchial  arch.  Later  investigations,  especially 
those  of  Katschenko  and  Marchand,  have  shown  that  the 
"  gland  "  is  developed  independently  of  the  branchial  epithelium, 
and  that  its  cell-masses  are  directly  connected  with  the  carotid 
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Illustrating  the  communication  by  Mr.  Eaymond  Johnson  and 
Mr.  T.  W.  P.  Lawrence  on  "  Endothelioma.^'      (Page  329.) 

Fig.  1.— Endothelioma  of  the  parotid  region.  The  tumour  cells  are  arranged 
in  branching,  anastomosing  columns,  in  parts  solid,  and  in  parts  presenting  a 
central  lumen  containing  coagulated  material.  It  is  upon  such  an  appearance 
that  the  glandular  theory  of  these  tumours  has  been  founded. 

Fig.  2. — Endothelioma  of  the  submaxillary  region.  The  tumour  cells  are 
arranged  in  slender,  plexiform  threads  lying  in  a  hyaline  matrix. 

Fig.  3.— Endothelioma  of  the  submaxillary  region.  The  tumour  cells  are 
arranged  in  closely  packed  and  convoluted  columns,  some  of  which  are 
tubular,  separated  by  a  very  scanty  stroma.  Seen  under  a  lower  degree  of 
magnification  the  details  of  this  arrangement  are  lost,  and  the  closely  packed 
columns  appear  as  a  diffuse  cellular  area. 

Fig.  4. — Endothelioma  of  the  parotid  region.  The  tumour  cells  are  arranged 
in  delicate  branching  threads,  and  some  of  them  are  branched  so  as  to  resemble 
the  branched  cells  of  the  myxomatous  stroma. 

Fig.  5.— Endothelioma  of  the  parotid  region.  The  tumour  cells  are  arranged 
in  intimate  connection  with  the  branched  cells  of  the  myxomatous  stroma. 

Fig.  6.— Endothelioma  of  the  submaxillary  region.  The  section  is  through 
the  extremity  of  a  fibrous  trabecula,  from  which  radiate  delicate  threads  of 
tumour  cells. 

(From  di-awings  by  Mr.  T.  W.  P.  Lawrence.^ 
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artery.  There  are  on  record  a  few  cases  of  tuiiiour-formation 
in  the  carotid  gland.  Ssinjuschin,  writing  in  1901,  found 
seven  cases  in  literature.  In  Marchand's  case  {'  Internationale 
Beitrage  zur  wissenschaftlichen  Medicin/  1891,  Bd.  i,  p.  .537) 
the  tumour,  as  large  as  a  hen's  egg,  was  removed  from  a  woman 
aged  32,  and  was  subjected  to  a  most  careful  examination. 
Although  at  the  commencement  of  his  investigation  Marchand 
had  decided  in  favour  of  the  epithelial  nature  of  the  growth,  he 
subsequently  abandoned  this  view  and  definitely  decided  that 
the  tumour  was  of  connective-tissue  origin.  Marchand  intention- 
ally avoids  giving  the  growth  a  definite  name,  but  he  evidently 
inclines  to  the  view  that  it  originates  in  the  vascular  structure 
of  the  carotid  nodule.  That  the  tumour  actually  grew  from  the 
latter  seeins  quite  certain,  and  from  the  figures  and  description 
of  the  structure  of  the  tumour  its  close  resemblance  to  that  of 
the  salivary-gland  tumours  is  very  striking. 

From  this  it  is  evident  that  there  is  in  the  neck  at  least  one 
recognised  anatomical  structure  capable  of  giving  rise  to 
tumours  apparently  identical  in  structure  with  those  under  con- 
sideration ;  and  we  venture  to  suggest  that  there  may  be  in  other 
parts  of  the  distribution  of  the  carotid  arteries  similar  but 
hitherto  unrecognised  vascular  formations,  fi-oni  which  the 
tumours  in  question  arise. 

Although  no  obvious  resemblance  exists  between  a  salivary- 
gland  tumour  and  a  n^vus,  yet,  if  the  former  is  an  endothelioma-, 
the  two  are  not  pathologically  widely  separated.  The  endothe- 
lioma may  be  regarded  as  an  atypical  or  embryonic  vascular 
growth,  and  the  angioma  as  a  typical  vascular  growth;  and  it  is 
of  interest  that  all  forms  of  angioma  are  particularly  common  in 
the  area  of  distribution  of  the  carotid  vessels. 

Al>ril  lM)//;,  1902. 


43.   SpcchiD'v.^-  of  i')i(h)tln'liniiin. 

By  C.  (i.  Sei,I(!Mann. 

On   September  24tli,    1901,  m   niiiii-icd    woimin,  mitcmI  31,  was 
adnn'ttcd   into  St.  TIl()nl;l-^'s  llospiOil  iiiiilcr  tlic  ciin-df  Mr.  Pitts, 
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to  whom  my  thanks  are  due  for  allowmg  me  to  record  the  case. 
She  was  childless,  and  her  previous  history  was  unimportant 
save  that  in  October,  1900,  Dr.  Swaine,  of  Bristol,  removed  her 
left  ovary,  which  had  become  cystic.  About  the  beginning  of 
August,  1901,  the  patient's  clothes  felt  tight  across  the  abdomen, 
and  three  weeks  later  she  noticed  a-  swelli^ig  of  the  right  side, 
which  was  and  always  had  been  painless.  Per  vaginam  the 
uterus  was  displaced  backwards  and  to  the  left  by  a  tumour  the 
size  of  a  cocoa-nut.  This  was  considered  to  be  a  multilocular 
cyst  of  the  right  ovary. 

On  opening  the  abdomen  Mr.  Pitts  found  a  mass  the  size  of  a 
cocoa-nut  in  the  mesentery  near  its  lower  attachment,  and 
separating  its  layers.  The  mesentery  was  incised,  and  a  large 
amount  of  soft  vascular  growth  was  enucleated.  This,  though 
fairly  firm  in  parts,  appeared  not  unlike  placental  tissue.  The 
vascular  supply  of  the  growth  appeared  to  come  from  the 
mesenteric  vessels,  which  were  considerably  dilated.  Another 
tumour  of  the  same  nature,  about  the  size  of  two  fists,  was 
present  in  the  mesentery  higher  up,  enlarging  the  triangular 
space  at  the  attachment  of  the  bowel,  and  partially  surrounding 
but  not  invading  the  latter.  No  enlarged  glands  Avere  to  be 
seen  or  felt,  nor  were  there  any  signs  of  invasion  or  inflammation 
of  the  peritoneal  surface  of  the  mesentery.  The  ragged  cavities 
left  by  enucleation  of  the  growths  were  obliterated  by  sutures. 

The  patient  did  well  after  the  operation,  and  complained  of 
no  symptoms  until  early  in  January,  when  a  mass  which  rapidly 
increased  in  size  was  detected  in  the  abdomen,  lying  beneath 
but  not  adherent  to  the  scar  of  the  operation  wound.  This 
caused  repeated  attacks  of  severe  pain,  but  no  obstruction ;  per 
vaginam  the  mobility  of  the  uterus,  which  lay  backwards  and 
to  the  left,  was  greatly  impaired.  In  the  left  fornix  and 
Douglas's  pouch  a  hard  craggy  mass  could  be  felt  which  appeared 
to  be  continuous  with  the  abdominal  tumour.  The  lower  part  of 
the  uterus  was  distinct  from  this  mass,  but  above  and  to  the 
right  it  was  closely  connected  with  it,  so  that  any  movement 
imparted  to  the  one  was  transmitted  to  the  other.  'Vhe  left  side 
of  the  pelvis  was  free ;  on  the  right  side,  and  slightly  bulging 
into  the  vagimi,  tliere  was  a  hard  mass  connected  with  that  in 
the  abdomen. 

The  patient  left  Lonchm  and  was  attended  until  her  death,  on 
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February  17tli,  by  Captain  E.  P.  HeAvitt,  R.A.M.C,  who  has 
kindly  supplied  the  following  information.  The  mass  increased 
greatly  in  size,  Imt  never  became  adherent  to  the  abdominal 
wall ;  acute  obstruction  did  not  occur,  and  no  blood  or  pus  Avas 
passed  per  anum  or  vaglnam,  nor  was  there  any  trouble  in 
micturition.  There  Avas  a  small  amount  of  free  fluid  in  the 
abdomen,  and  four  days  before  death  cedema  of  the  left  leo- 
appeared.  During  the  last  week  of  life  there  was  constant 
vomiting,  and  large  quantities  of  bile  were  brought  up  ;  the 
patient  also  had  several  attacks  of  heart  failure  and  severe  pain 
in  the  praecordial  region.  As  far  as  could  be  ascertained 
clinically,  the  liver  and  lungs  were  free  from  growth.  No  post- 
mortem was  alloAved. 

Micro.scojncal  examination. — Under  a  Ioav  power  the  greater 
part  of  the  tumour  appears  to  be  made  up  of  irregular  columns 
and  groups  of  cells,  between  which  there  is  a  small  amount  of  loose 
connective  tissue.  Here  and  there  are  spaces  bounded  by  more 
or  less  rounded  cells,  Avhich  appear  to  be  of  the  same  nature  as 
those  constituting  the  mass  of  the  tumour.  Into  these  spaces, 
which  contain  the  remains  of  a  granular  coagulum,  a  few  simple 
papillary  processes  project,  suggesting  that  the  fluid  Avhich  filled 
their  cavity  during  life  Avas  not  under  any  great  tension. 

With  a  higher  poAver  the  cells  bounding  the  spaces  are  seeTi 
to  be  more  or  less  spheroidal,  and  for  the  most  part  to  form  a 
layer  one  or  two  cells  thick.  In  places,  hoAvever,  these  cells 
extend  more  deeply  into  the  underlying  stroma,  and  direct 
continuity  can  in  many  places  be  traced  between  the  cells 
forming  the  Avails  of  the  cavities  and  the  colunnis  of  cells  Avhich 
form  the  chief  feature  of  the  tumour.  In  many  of  the  cavities, 
especially  in  the  smaller  ones,  the  border  of  the  cells  bounding 
the  space  appears  cuticularised,  and  takes  the  stain  more  deeply 
than  the  other  ])arts  of  the  cytoplasm. 

There  is  no  propci-  basement  membrane  in  the  usual  sense  of 
the  term,  thcjugh  in  places  the  connectiA^e-tissue  cells  form  an 
incom])lete  bounding  line  bc'yond  the  cell-layer  referred  to. 

I'herc  are  also  a  number  of  s])aces  line<l  Avitli  a  single  layer 
of  flattened  opitheliuni  ;  thes(>  contain  blood-cm-puseles,  and 
are  hence  easily  diiTerenliated  from  those  already  described, 
which  are  probably  lymphatic  in  origin,  the  gnnvths  themselves 
re])resenting  the  i-esnlt  of   proliferal  ion   alVecting  subj)eritiineal 
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lymphatics  near  the  root  of  the  mesentery.     There  is  nowhere 
any  sign  of  inflammation  or  infiltration  with  leucocytes. 

The  other  tumours  are  both  from  the  palate.  The  first  of 
these,  an  encapsuled  growth  about  the  size  of  a  walnut,  occurred 
in  a  man  aged  06,  who  gave  a  history  of  six  months'  duration. 
In  April,  1901,  a  dentist  put  a  seton  into  a  "pustule"  on  the 
inner  side  of  the  alveolus  of  the  upper  jaw,  and  extracted  a 
tooth.  The  swelling,  which  had  first  been  noticed  in  March, 
increased  in  size  until  October,  when  Mr.  Glutton  found  an 
"  elastic  swelling  extending  over  the  hard  palate,  with  a  small 
ulcer  towards  the  alveolus,  which  was  not  itself  involved."  The 
tumour  was  removed  without  sacrificing  the  hard  palate  or 
remaining  teeth:  the  ulcer  on  its  surface  did  not  extend  into  its 
substance,  and  appeared  to  have  been  caused  by  the  dentist's 
seton.     In  April,  1902,  there  had  been  no  recurrence. 

The  main  part  of  the  tumour  consists  of  masses  of  more  or 
less  spheroidal  cells  supported  by  a  varying  amount  of  inter- 
cellular material  Avhicli  has  undergone  a  hyaline  change.  In 
places  it  is  clear  that  this  change  has  affected  the  original 
fibrous  supporting  tissue  of  the  tumour  ;  in  other  parts  various 
stages  of  degeneration  of  the  spheroidal  cells  above  alluded  to 
can  be  traced  into  the  completely  degenerated  areas,  and  it 
seems  as  if  these  were,  at  any  rate  in  part,  made  up  of  tumour- 
cells  which  have  become  hyaline.  Throughout  the  tumour — 
where  the  arrangement  is  not  obscured  by  the  enormous  growth 
of  cells — are  to  be  seen  branching  and  anastomosing  spaces 
almost  certainly  lymphatic  in  origin,  which  are  lined  with  a 
varying  number  of  layers  of  cells,  which  in  places  are  in  direct 
continuity  with  the  groups  of  cells  forming  the  main  mass  of  the 
tumour.  These  lining  cells,  which  tend  to  be  spheroidal,  are  here 
and  there  markedly  columnar ;  indeed,  practically  all  transitional 
forms  between  columnar  and  spheroidal  cells  can  be  observed. 
Active  proliferation  of  the  endothelium  appears  to  be  taking 
place,  and  in  many  sections  karyokinetic  figures  can  be  seen. 

The  remaining  specimen,  also  removed  by  Mr.  Glutton,  Avhom 
I  take  this  opportunity  of  thanking  for  allowing  me  to  make 
use  of  his  cases,  occurred  in  the  soft  palate  of  a  married  woman 
aged  48.  She  had  noticed  the  tumour  for  two  years,  during 
which  time  it  had  been  slowly  growing.  She  suffered  no 
inconvenience  from  it  until  shortly  before   operation,  when  its 


SPECIMENS  OF  ENDOTHELIOMA  343 

surface  ulcerated ;  this  slie  thought  was  due  to  its  having  l^eeu 
scratched  hy  a  hurriedly  swallowed  piece  of  crust.  She  was 
operated  on  in  March,  1901.  The  growth  was  not  obviously 
capsulated,  and  it  is  possible  that  outlying  portions  were  left 
behind.  Recurrence  has  taken  place,  and  at  the  present  time 
there  are  two  small,  flat,  raised  masses  in  the  soft  palate  in  the 
immediate  neighl)ourhood  of  the  scars  left  by  the  previous 
operation. 

The  original  tumour,  which  was  extremely  soft  and  gelatinous, 
had  no  definite  capsule.  Microscopically  it  consists  of  a  loose 
fibrous  stroma,  in  Avhich  there  are  embedded  cellular  masses 
which  are  in  general  roughly  cylindrical.  The  cells  them- 
selves are  spheroidal,  with  well-stained  nuclei.  Most  of  the 
cellular  masses  are  not  solid,  Init  contain  a  central  lumen  with  a 
well-marked  basement  membrane,  internal  to  which  there  is  a 
rough  network  of  coagulated  proteid.  Since  none  of  these 
spaces  contain  corpuscles  or  anything  suggesting  blood-clot, 
they  may  be  looked  upon  as  lymphatic  in  origin,  and  the 
columns  of  cells  as  filling  and  distending  connective-tissue 
spaces.  Everywhere  in  the  substance  of  the  cell-masses  there 
are  many  small  areas  of  a  faintly  granular  hyaline  substance, 
formed  by  the  degeneration  of  groups  of  cells  which  contrast 
sharply  with  those  unaffected.  A  similar  change  has  in  places 
taken  place  in  the  supporting  stroma  to  a  slight  extent,  and 
where  it  has  affected  large  groups  of  cells  has  given  rise  to 
coarsely  reticulated,  structureless  tracts,  scattered  about  which 
there  are  a  few  undegenerated  cells  and  polymor])h(.nuclear 
leucocytes. 

In  conclusion,  it  would  seem  that  both  the  palatal  tumours 
result  from  the  ])rolifcratioii  of  lymphatic  endothelium.  In  the 
first  case  it  ap])eared  as  if  the  endothelium  lining  every  connec- 
tive-tissue cleft  took  an  active  part  in  the  process  ;  in  the  second, 
the  ])rocess  uppciircd  more  linn'ted.  April  29///,  1902. 

The  history  of  both  the  cases  of  palatal  tumour  since  the 
above  was  written  seems  to  l»e  worth  recording.  Tht>  jii-st  case 
presented  a  minute  ulcer  near  the  ])osterior  luargin  of  the  hard 
palate.  Hiis  was  excised,  as  owing  to  tlie  pressure  of  a  ])late  it 
caused  discomj'ort.  Microscopical  cxamiunt iou  showed  that  the 
ulcer  was  tlic  result  of  intlauimatioii  of  a  uiucous  Inlh'ch'.  pt'rh;n)s 
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caused  by  tlie  pressure  of  tlie  plate.  The  second  case  was  seen 
in  July,  when  it  was  noted  that  one  of  the  flattened  raised 
masses  had  ulcerated.  Both  masses  were  freely  removed,  together 
with  the  intervening  mucosa.  Microscopically  the  tissue  con- 
sists of  compact  irregular  masses  of  cells  of  considerable  size, 
separated  from  each  other  by  a  larger  or  smaller  quantity  of 
loose  connective  tissue.  Some  of  these  masses  are  roughly 
cylindrical,  others  are  crescentic  or  irregular  in  outline,  the 
appearance  of  the  whole  suggesting  that  they  have  exercised  a 
considerable  amount  of  mutual  pressure.  A  thinning  of  the 
palatal  epithelium,  visible  in  places,  and  not  due  to  direct  exten- 
sion of  the  tumour-cells,  may  be  attributed  to  the  same  cause. 
Each  mass  consists  of  more  or  less  spheroidal  cells  with  deeply 
staining  nuclei,  among  which  there  are  numerous  non-cellular 
areas,  for  the  most  part  circular  or  oval  in  outline  and  remark- 
ably regular  in  distribution,  which  appear  to  have  been  formed 
by  the  degeneration  of  groups  of  cells  of  wdiich  the  tumour  is 
composed.  These  areas  are  filled  with  a  finely  granular  or 
fibrillated  material,  which  in  the  smaller  spaces  is  fairly  dense, 
but  in  the  larger  is  irregularly  vacuolated.  In  places  the  spaces 
produced  by  degeneration  are  less  regular  in  outline,  having 
in  fact  no  very  definite  form,  and  suggesting  at  first  sight 
an  irregular  series  of  channels  which  here  and  there  have  a 
branching  or  moniliform  appearance.  The  inner  edge  of  the 
cells  bounding  most  of  the  spaces  is  sharply  defined,  but  in  some 
spots  this  appearance  is  absent,  and  it  can  then  be  clearly 
seen  that  the  spaces  have  originated  by  degeneration  directly 
from  the  cells  of  the  tumour.  At  one  spot  a  number  of  cells  with 
well-defined  nuclei  lie  in  the  centre  of  such  a  space  surrounded 
by  and  fusing  with  the  fibrillated  material  already  referred  to, 
which  in  turn  is  bounded  by  the  sharply  defined  walls  of  cells 
surrounding  the  space.  As  in  the  original  tumour,  a  large  part 
of  what  at  first  sight  appears  to  bo  stroma  is  composed  of 
strands  and  irregular  groups  of  more  or  less  degenerate  and 
vacuolated  cells,  which  in  many  places  are  in  direct  continuity 
with  the  more  irregular  cell  areas  of  the  tumour. 

Noreiiihr);   1902. 
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44'.  A   mixed  tumour  of  (1)    lij),   and   (2)  of  the  -sub maxillary 
gland,  prohahly  endothelial  in  origin. 

By  Edrbd  M.  Corner  and  S.  (teoffrey  Scott. 

The  tumour  was  removed  from  the  upper  lip  of  a  student  of 
St.  Thomas's  Hospital.  He  was  twenty  years  of  age,  and  had 
had  the  tumour  as  long  as  he  could  remember.  It  had  in- 
creased in  size  but  slowly,  and  had  given  rise  to  no  pain.  It 
was  freely  movable,  and  was  easily  removed  from  the  mucous 
membrane  of  the  lip  under  eucaine  angesthesia.  Owing  to  its 
size  and  liability  to  injury  he  had  desired  its  removal.  The 
glands  in  each  lip  could  be  felt  as  shotty  masses,  but  were  not 
larger  than  usual. 

After  .removal  the  tiimour  was  rounded  and  encapsulated, 
about  3  cm.  in  length  and  2  cm.  in  diameter,  'i'hin  slices 
of  it  were  cut  shortly  after  the  operation  and  placed  in  Ulann's 
picro-corrosive  fixative.  Sections,  5  fi  thick,  were  cut  and 
mounted  on  albumenised  slides,  and  then  stained  by  various 
methods.  Under  a  low  power,  Zeiss  A  A  and  6  compensating 
ocular,  the  tumour  was  seen  to  be  completely  surrounded  by  a 
capsule,  over  one  part  of  which  a  mucous  gland  is  stretched,  a 
few  acini  being  embedded  in  the  outer  side  of  the  capsule.  The 
mass  of  the  tumour  is  seen  to  consist  of  two  main  elements,  a 
supporting  tissue  and  a  parenchyma.  The  supporting  tissue 
consists  of  islands  of  cartilage,  which  gradually  change  into  a 
fibrillar  stroma  having  no  distinctive  arrangement.  AVhere  the 
supporting  tissue  is  absent,  a  parenchyma  is  seen  composed  of 
dense  masses  of  cells,  studded  with  spaces  of  varying  size  and 
shape. 

Under  a  higher  power,  Zeiss  D  D  and  6  compensating  ocular, 
the  cartilage  is  seen  to  be  fil)rillar — in  fact,  an  aggregation  of 
the  fibrils  which  form  the  general  reticulum,  'i'hore  are  not 
many  cells  present  in  it.  Their  appearance  resembles  that  of 
mucoid  rather  than  that  of  fibrous  tissue.  The  ]iarenchyma 
consists  of  closely  packed  masses  of  cidls  which  \ary  soniewliat 
in  size.  In  shape  they  may  be  round,  ])(>l\  hi'dral,  <ir  slightly 
fusiform.       In    many    ])lacc's    they    can    Ix'    socn,    nnch'r    2    unn. 


346    TUMOUR  OF  LIP  AND  SUBMAXILLARY  GLAND. 

apochromatic,  to  be  joined  to  each  other  by  protoplasmic 
bridges.  From  the  angles  of  some  of  them  fine  processes  start 
off,  soon  to  become  lost  amongst  the  surrounding  cells.  The 
nuclei  vary  much  in  size,  in  some  cases  occupying  a  large  part 
of  the  cell,  and  in  others  proportionately  far  less.  No  signs  of 
degeneration  can  be  seen,  nor  is  there  any  evidence  of  active 
growth. 

In  the  pUrenchyma  may  also  be  seen  spaces  of  various  sizes 
and  shapes,  some  of  which  contain  a  granular  coaguhim.  At 
the  edge  and  outer  part  of  the  section,  however — that  is,  in  the 
best  fixed  part, — a  few  of  these  spaces  are  seen  to  contain  red 
blood-corpuscles  in  masses,  whilst  others  contain  these  along 
with  the  above-mentioned  coagulum,  thereby  suggesting  that 
this  coagulum  is  broken-down  blood.  Structurally  the  spaces 
are  not  separate  tubes  lying  in  the  parenchyma,  but  seem  to  be 
canalisations  of  it.  Some  of  them  are  lined  by  a  flattened 
endothelium  lying  directly  on  the  underlying  cells  of  the 
parenchyma,  and  others  are  lined  with  cubical  cells  directly 
continuous  with  those  of  the  general  parenchyma.  In  others 
the  lining  is  of  a  mixed  type,  consisting  of  flattened  endothelium, 
the  cells  of  the  parenchyma  flattened  on  their  free  surface,  and 
finally  cubical,  columnar,  or  polyhedral  cells,  all  lying  directly 
on  the  parenchyma. 

This  tumour  was  removed -from  the  left  parotid  region  of 
a  man  aged  39.  The  tumour  had  been  getting  larger  slowly 
for  eight  years.  It  was  excised  on  July  20th,  shelling  out 
easily,  and  the  wovmd  healed  by  first  intention.  We  take  this 
opportunity  of  thanking  Mr.  Glutton,  under  whose  care  the  case 
was,  and  for  whom  we  acted. 

The  mass  removed  was  about  4  cm.  in  length  and  3  cm.  in 
breadth.  Thin  slices  were  fixed  in  Lurker's  fluid.  Two  sets 
of  sections  were  examined  :  A,  without  any  capsule  ;  and  B,  with 
the  capsule  ahjng  one  corner.  After  embedding  in  paraffin, 
sections  5  fx  in  thickness  were  cut.  Several  staining  metliods 
were  employed,  and  the  best  results  were  got  from  ht^matein 
and  benzopurpuriu.  Under  a  low  power,  Zeiss  A  A  with  0 
compensating  ocuhir,  the  tumour,  beneath  the  capsnh-,  is  seen  to 
consist  of  a  sn])porting  tissue  and  parenchyma,  wliich  contains 
strands  of  curious  amorphous  material,  in  sections  of  tlie  tissue 
y>   a    few    trabecuhu    of    fibrous    tissue    are    seen    entering    the 
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tumour  from  the  capsule  ;  in  those  of  A  there  are  none.  The 
parenchyma  is  arranged  in  large  masses^  containing  spaces  of  an 
alveolar  appearance,  many  of  which  contain  blood.  A  few 
finger-like  processes  of  it  are  seen  extending  into  the  supporting 
tissue,  as  is  so  common  in  parotid  tumovirs. 

When  examined  under  a  high  power,  Zeiss  6  compensating 
ocular  and  D  D  or  2  mm.  apochromatic,  the  following  structure 
is  distinguished  : — The  supporting  tissue  is  seen  to  consist  of  a 
loose  feltwork  of  fine  fibrils  coated  with  a  granular  coagulum, 
probably  the  proteids  of  the  lymph  that  bathed  them.  Lying  in 
this  network  are  sparsely  scattered  cells,  in  many  places  like 
cartilage  cells,  which  stain  faintly  and  give  rise  to  the  fibrils  of 
the  tissue.  In  one  or  two  places  these  fibrils  are  aggregated 
together,  giving  an  appearance  suggestive  of  an  islet  of  cartilage. 
Except  for  these  patches  the  tissue  has  the  microscopic  appear- 
ance of  mucoid  tissue. 

The  parenchyma  consists  of  masses  of  closely  packed  cell 
that  tend  to  be  oval  in  shape  with  oval  nuclei.  In  favourable 
places  protoplasmic  bridges  can  be  seen  joining  a  cell  to  its 
neighbours.  The  amorphous  strands  mentioned  above  permeate 
the  parenchyma  in  every  direction.  They  were  first  thought  to 
be  some  peculiar  form  of  connective  tissue,  but  Dr.  Gustav 
Mann,  of  Oxford,  suggested  that  they  were  degenerated  cells, 
and  a  careful  examination  confirmed  this  view ;  for  whilst  the 
cytoplasm  of  the  healthy  cells  stains  faintly  with  acid  dyes,  the 
strands  stain  deeply,  and  every  degree  of  depth  of  staining  can 
be  followed  as  the  cells  undergo  degeneration.  The  nuclei  are 
the  last  to  go,  for  sometimes  they  may  be  seen  stained  with 
liiematoxylin  in  the  midst  of  the  masses  of  degenerate  cells,  and 
at  others  their  outline  may  be  distinguished  stained  faintly  with 
the  acid  dye.  Occasionally  the  outline  of  a  whole  cell,  or  even 
of  several,  can  be  seen  in  one  strand.  We  have  only  seen  one 
cell  undergoing  mitosis  in  our  examination  of  tlu"  specimeiis. 
Several  sections  of  the  tissue  I^  show  cells  in  the  ca})sule  exactly 
like  the  parenchyma  cells,  an  appearance  reminding  one  of  a 
cancer. 

The  alveoli  are  simply  s])aces  lying  in  the  ]iarenchynui  mass, 
and  frcfjuently  contain  blood.  They  are  not  mai-ked  off  in  any 
way  from  the  parenrliynia.  'I'lic  cells  which  lini'  them  ai'o 
genei-ally   long,   tlatteiicd,   riKlorliclial    cells,   but   often,   just    as 
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in  tlie  other  tumours,  the  lining  is  not  completely  composed 
of  these  cells,  their  place  being  taken  by  ordinary  ])arenchyma 
cells,  some  of  which  are  flattened  on  their  free  surface  and  some 
not  at  all.  The  section  of  the  tissue  A  was  most  fortunate,  as 
the  knife  in  cutting  it  went  through  a  large  blood-space,  one  side 
of  which  runs  for  several  mm.  along  the  edge  of  the  section.  In 
this  place  the  variations  of  the  lining  cells  may  be  studied, 
as  they  are  here  very  well  fixed.  In  many  of  these  spaces  the 
deg'eneration  mentioned  above  has  picked  out  cells  just  behind 
the  lining*  cells. 

In  some  of  the  sections  a  very  few  alveoli  Avere  seen  which  were 
lined  by  cubical  or  columnar  cells  which  rest  on  a  basement 
membrane.  They  are  very  few  and  far  between,  and  probably 
an  epithelial  element.  They  resemble  closely  the  sections  of  a 
duct  of  a  normal  salivary  gland,  and  in  our  opinion  have  no 
connection  with  the  parenchyma  of  the  tumour. 

From  a  prolonged  study  and  careful  consideration  of  the 
tumours  above  described,  we  believe  them  to  have  originated  in 
the  endothelium  of  blood-vessels,  and  will  very  briefly  enumerate 
the  chief  points  on  which  we  base  our  contention  : 

1.  The  structure  of  the  walls  of  the  spaces  in  the  parenchyma, 
and  the  variations  of  their  lining  cells. 

2.  The  relations  of  these  lining  cells  to  those  of  the  paren- 
chyma. 

3.  The  presence  of  blood  in  these  spaces  indicates  their 
function,  and  forbids  their  being  epithelial  in  origin. 

4.  The  absence  of  properly  formed  vessels  in  the  parenchyma, 
of  these  tumours  of  long  clinical  history,  and  their  extreme 
rarity  in  the  supporting  tissue. 

The  literature  on  the  mixed  tumours  of  the  parotid  is  large 
and  involved,  and  we  have  made  no  attempt  to  unravel  it  for  our 
specimen.  That  of  tumours  of  the  lip  is  small,  and  has  been 
examined.  Dr.  Goodhart,  in  the  '  Trans.  Path.  Soc./  vol.  xxviii,  ]). 
213,  described  with  great  care  three  tumours  from  the  lips.  The 
first  was  a  cystic  adenoma,  and  the  second  a  fibroma.  The  third 
is  extremely  interesting,  and  is  illustrated  by  the  author^s  own 
sketch.  It  is  a  chondroma  containing  a  lot  of  fibrous  tissue, 
and  "very  little  true  gland  tissue."  Dr.  Goodhart  calls  it  a 
fibro-cellular  tumour,  and  from  his  drawing  and  description  there 
is  good  reason  to  believe  tliat  it  was  a  tumour  such  as  we  have 
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described  to-night.  The  clinical  history  may  be  briefly  given  as 
follows  : — A  man  aged  36,  giving  a  history  of  the  presence  of 
the  tumour  for  three  to  four  years,  with  slow  increase  of  size.  The 
tumour  was  |-  inch  in  diameter.  It  was  not  stated  from  which  lip 
it  was  removed.  Mr.  Dunn,  in  the  same  'Transactions,^  vol.  xlvi, 
p.  190,  records  the  removal  of  a  large  tumour  from  the  upper 
lip  of  a  young-  man,  and  terms  it  a  fibro-adenoma,  though  no 
account  of  its  structure  is  given.  Mr.  Robinson,  in  the  '  New 
York  Medical  Record/  1886,  vol.  xxx,  p.  304,  describes  a  tumour 
removed  from  the  upper  lip  of  a  man  aged  36,  which  was  1  inch 
by  I"  inch  in  size.  The  length  of  the  clinical  history  was  two 
years.  The  tumour  is  described  as  a  "  mixed  tumour,"  but,  as  it 
was  not  feasible  to  consult  the  original  {'  Trans.  American 
Dermatological  Association,'  Boston,  1886),  no  surmise  can  be 
made  as  to  its  origin.  Similarly  papers  by  Reverdin  and  Meyer  ^ 
could  not  be  consulted.  Miiller,  in  his  '  Veterinary  Surgery,' 
says  that  swellings  near  the  angle  of  the  mouth  are  found  in 
animals,  and  "  resemble  fibromata."  In  nearly  all  works  the 
presence  of  mixed  tumours  of  the  lips  is  not  stated.  Examples 
of  these  are  recorded  as  occurring  in  four  cases. 

Ayrll  29th,  1902. 


45.   Four  escam/ples  of  ■endothelioma. 

By  H.  D.  RoLLKSTON  and  Otto  G-runbaum. 

As  bearing  on  the  subject  of  endothelioma,  sections  of  four 
tumours  are  shown,  three  from  tlie  cheeks  and  one  from  the 
upper  lip.  Of  these  the  first  is  a  typical  endothelioma  free  from 
cartilage.  The  second,  although  probably  of  much  the  same 
nature — namely,  a  perithelioma, — is  also  an  excelhmt  example 
of  the  group  of  tumours  recently  termed  blastomata  l)y  C.Powell 
White,-  meaning  l)y  this  designation  tumours  i'om]iosed  of  cells 

'  Revfi-din  published  at  Lille,  ami  Meyer  at  Aaeheii,  IMIU. 
-  Eiixsmus    Wilson,    "Lectures    on   the   General    Patliology    of   Tumours," 
'  Lancet,'  February  loth,  1902. 
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originally  all  of  one  type  or  "indifferent/'  eventually  forming 
both  epithelial  and  sarcomatous  tissue.  Such  tumours  have 
been  called  carcino-sarcoma^  cylindroma  carcinomatode,  and 
adeno-sarcoma,  and  are  illustrated  by  certain  tumours  of  the 
kidney  arising  in  early  life. 

Tumours  3  and  4  are  endotheliomata  resembling  histologically 
parotid  tumours ;  one,  however,  was  removed  from  the  margin 
of  the  upper  lip,  and  the  other  from  the  cheek. 


Case  1.  Endothelioma  of  the  cheeh. 

Clinical  abstract. — The  tumour  was  removed  from  a  woman 
aged  35,  and  had  been  noticed  for  three  years ;  it  had  gradually 
increased  in  size,  and  was  tender  on  examination.  The  tumour 
Avas  in  the  substance  of  the  right  cheek  in  the  centre  of  the 
space  bounded  by  the  right  labial  commissure,  the  posterior 
margin  of  the  ramus  of  the  jaw,  the  lower  border  of  the  zygoma, 
and  the  lower  border  of  the  mandible.  It  was  not  attached  to 
the  skin  or  to  the  mucous  membrane  of  the  cheek.  It  was 
lobulated.     It  had  no  visible  connection  with  the  parotid  gland. 

Microscopically  it  consists  of  tubules  of  varying  complexity 
in  a  connective-tissue  matrix  which  is  undergoing  hyaline 
degeneration.  In  cross-section  some  of  the  tubules  are  com- 
posed of  two  endothelial  cells,  and  give  the  impression  of  being 
normal  lymphatic  capillaries;  while  others,  although  lined  by  a 
single  layer  of  flat  endothelial  cells,  ai-e  larger  and  dilated.  It 
seems  probable  that  this  apparent  dilatation  may  depend  on 
proliferation  of  the  lining  endothelium  in  four  directions  only,  and 
approximately  in  the  same  plane ;  while  when  this  custom  is 
lost  by  the  cells  and  they  multiply  in  six  directions,  tubes 
containing  several  layers  of  cells  result.  Coincident  with  this 
irregular  multiplication  the  cells  lose  their  characteristic  flat- 
ness and  assume  a  more  or  less  columnar  shape  (metaplasia). 
Pari  passiowith  this  endothelial  proliferation  there  is  a  degenera- 
tion of  the  connective  tissue,  so  that  in  parts  it  is  un- 
I'ecogni  sable. 

The  alveolar  spaces  are  lined  by  endotlielial  cells,  and  con- 
tain homogeneous  non-staining  material.  These  spaces  probably 
arise  in  two  ways:    (1)   from  tlie  accunuilation  of   endothelial 
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cell  secretion  and  degeneration;  (2)  by  the  endothelial  cells 
growing  around  masses  of  connective  tissue,  cutting  off  their 
nutritive  supply  and  causing  complete  disintegration  and 
degeneration. 

This  latter  conclusion  rests  upon  the  fact  that  sections  pre- 
pared with  the  acid-orcein  elastic-tissue  stain  are  seen  to  contain 
elastic  tissue  in  the  interior  of  some  of  the  alveoli.  It  is  well 
known  that  elastic  tissue  offers  great  resistance  to  degenerating 

Fig.  32. 


Showing-  the  structure  of  the  tumour  described  iu  tlie  text,  and  the 
deeply  stained  (acid-orcein)  elastic  tissue  in  certain  of  the  spaces. 

influences,  and  it  seems  more  reasonahle  to  assume  that  the  rest 
of  the  connective  tissue  has  degenerated  in  these  spaces  than  to 
believe  that  the  ela.stic  tissue  has  been  formed  iu  them. 


Case  2.  PeyifJirliiiiaa  oj'  tJir  clicrk. 

Clinical  ahstrart. — .\  man  age<l  21  liad  liad  a  gmwtli  on  the 
I'ight  cheek  behind  an<l  lielow  the  la])ial  eomniissui-e  for  st-Ncral 
years;  recently  it  had  grown  niori-  rapidly,  and  on  that  account 
he  sought  surgical  treatment. 

Microscojncalli/    tlie    hinioni-   is  composed    of  a    fibro-vaseular 
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peripheral  part  which  may  be  reg-arded  as  a  capsule,  and  <)f  a 
softer  part  which  is  of  a  villous  structure. 

Many  of  the  blood-vessels  in  the  fibrous  part  are  surrounded 
by  a  small-celled  infiltration,  apparently  inflammatory,  but  the 
small  cells  surrounding  one  of  the  large  vessels  resemble  endo- 
thelial cells  in  that  they  are  elongated,  possess  oval  nuclei,  and 
have  their  long  axes  radial  to  the  vessel  (perithelioma).  It  is 
tempting  to  assume  that  this  is  the  starting-point  of  the  growth. 

Fig.  .33. 


Showing  a  l)loi3il-vessel  surrounded  by  spindle-cells. 


but  no  definite  continuity  can  be  established  between  this  vessel 
and  the  rest  of  the  growth. 

The  villous  part  of  the  tumour  has  a  considerable  resemblance 
to  a  villous  or  duct  carcinoma,  and  is  composed  of  two  kinds  of 
cells,  ])resenting  respectively  the  characters  and  properties  of 
connective-tissue  cells  and  of  glandular  epithelium. 

The  connective-tissue  cells  are  spindles  of  varying  length  and 
thickness,  resembling  in  different  sites  elementary  endotheliun), 
ordinary  connective-tissue  cells,  and  spiiidlc-colled  sarcoma. 

It  is  difficult  to  di-uv  a  hard  and  fast  lino  between  the  Hat- 
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tened  endothelial  cells  of  lympliatic  spaces  and  the  sarcomatous 
cells,  and  also  between  oval  spindle-cells  and  some  of  the 
epithelial  cells  ;  it  is  true  that  the  well-formed  columnar  cells 
possess  an  affinity  for  the  pyronin  stain  characteristic  of 
epithelial  cells,  and  appears  very  different  from  the  sarcomatous 
cells,  but  transitional  forms  can  be  made  out  in  parts  of  the 
sections.  The  columnar  cells  cover  the  papillary  processes 
and  in  places  appear  to  be  two  or  three  layers  deep.  As  in 
villous  carcinoma,  so  here  the  papillary  arrangement  gives  rise 
to  the  impression  of  an  alveolar  formation. 

The  columnar  cells  possess  large  oval  nuclei  placed  approxi- 
mately in  the  centre  of  the  cell,  with  multiple  nucleoli,  and 
present  in  places  active  mitosis.  It  is  reasonable  to  think  that 
the  papillary  arrangement  has  arisen  as  a  result  of  the  surface 
layer  proliferating  more  rapidly  than  the  underlying  layers. 

The  papillae  are  composed  of  a  central  core  containing  a 
lymphatic  vessel  surrounded  by  some  number  of  layers  of  sarco- 
matous-looking  cells,  and  these  in  turn  are  covered  by  columnar 
epithelium.  The  spaces  contain  (Jehrls  with  a  few  altered  white 
blood-corpuscles. 

The  tumour  is  probably  a  perithelioma  derived  from  the  endo- 
thelium of  perivascular  spaces.  Striking  features  are  the 
transition  from  cells  of  a  sarcomatous  type  to  cells  exactly 
resembling  columnar  epithelium,  and  the  villous  or  papillo- 
matous arrangement. 

Case  8.  Endothelioma  of  lip. 

This  tumour  was  removed  from  the  nrargin  of  the  upper  li]) 
of  a  man  aged  84.  He  had  noticed  it  for  a  year  before  he  had  it 
removed. 

Microscopically  it  consists  of  a  nuitrix  closely  resembling 
hyaline  cartilage,  containing  alveoli  mostly  filled  with  large 
cells. 

Spaces  resendjling  lymphatic  vessels  run  through  this 
matrix,  and  are  lini'd  in  some  parts  by  flat  endotheliuui  aud 
in  others  l)y  columnar  cells.  These  colummir  cells  a])])ear  to  be 
altered  endothelial  elements,  since  it  is  ])ossil)le  to  trace  the 
transition  from  the  flattened  to  the  columnar  form. 

'J'lu"  iudividuai  cells   fanning   masses   in    the   lumina  hav(^  lost, 
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through   compression,  their  columnar  form,  and  have  assumed 
that  most  fitting  to  their  environment. 

The  tumour  is  practically  indistinguishalile  from  an  ordinary 
endothelioma  of  the  parotid. 

Case  4. 

This  tumour  was  removed  from  the  cheek  of  a  young  Avoman. 
Microscopically  it  is  similar  to  chat  just  described. 

Avril  2Wu  1902. 


46.  Cystic  adenoma  of  the  'pancreas. 
By  W.  Watkins  Pitchfokd. 

xIlice  P — ,  aged  29,  single,  a  parlourmaid,  was  admitted  to 
the  Greneral  Hospital,  Birmingham,  August  2nd,  1899.  She  com- 
plained of  a  swelling  in  the  abdomen,  with  pain  in  the  bowels 
and  lower  part  of  the  back. 

Family  history. — Not  particularly  suggestive.  One  uncle 
(maternal)  and  one  cousin  (paternal)  died  of  "  consumption." 

Prerious  history. — Has  had  weak  digestion  for  many  years. 
This  has  been  aggravated  since  the  appearance  of  the  abdominal 
swelling,  and  has  been  accompanied  by  more  marked  constipa- 
tion. 

Present  illness. — First  noticed  an  increase  in  size  of  abdomen 
about  two  years  ago.  The  tumour  has  increased  quite  gradually, 
and  has  caused  little  inconvenience  from  its  size  till  about  five 
weeks  ago.  Her  only  complaints  have  been  some  increase  in  her 
dyspepsia,  and  pains  in  abdomen  and  back. 

Condition  on  admission. — A  well-nourished,  healthy-looking 
woman,  with  a  prominent  abdominal  tumour.  The  tumour  is 
Hiesially  placed  and  lies  for  the  most  ])art  in  the  hypogastric 
region,  about  one  third  only  being  in  the  epigastric  area.  The 
m(jst  prominent  point  is  two  inches  below  the  umbilicus,  and 
appears  as  two  rounded  eminences,  placed  side  by  side,  aiul 
8e])arated   by  a    medijin    furrow.     The   general    contour  of   the 
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tumour  is  ovoid,  the  narrow  end  being  upward  ;  its  size  is  about 
that  of  a  cocoa-nut.  The  mass  is  freely  movable  upwards  and  to 
the  right,  less  so  to  the  left  and  dowuwards.  The  edge  of  the 
hand  can  be  inserted  under  the  margin  of  the  tumour  all  round, 
except  below  and  to  the  right.  The  umbilicus  is  not  obliterated. 
The  abdominal  Avails  slope  downv\'ards  sharply  from  the  summit 
of  the  tumour  on  either  side.  During  inspiration  the  tumour 
does  not  descend,  but  the  abdominal  walls  swell  out  and  produce 
the  appearance  of  diminished  prominence  in  the  groAvth.  The 
tumour  feels  firm  and  largely  nodular ;  the  elasticity  of  the 
nodules  A-aries.  On  the  upper  part  of  the  right-hand  side  is  a 
firm  elastic  nodule,  freely  movable  on  the  main  mass.  The 
tumour  is  dull  to  percussion  all  o\'er  ;  it  is  surrounded  on  all 
sides  by  a  band  of  resonance.  Some  enlarged  A'eius  are  apparent 
in  either  groin. 

Vaginal  examination. — An  elastic  mass  in  the  anterior  fornix 
can  be  felt  to  be  continuous  Avith  the  abdominal  tumour. 

Heart  and  lungs.— Xfiord  normal  physical  signs. 

Z^rine. — Normal. 

Character  of  jjain. — The  pain  complained  of  in  the  abdomen 
shoots  doAvn  into  both  legs;  it  is  constant  and  of  an  aching 
character;  it  is  Avorse  after  much  standing-  or  walking- •  it  is 
relieved  but  not  removed  in  the  recumbent  position;  it  is  more 
marked  Avhen  the  patient  lies  on  her  back  than  Avhen  she  lies  on 
her  side. 

0-peration. — Saturday,  August  5th,  1899.  Ether  was  ad- 
ministered. Dr.  Thomas  "Wilson  operated  in  the  presence  of  Dr. 
Malins.  The  operation  lasted  one  hour  and  three  quarters 
(10.15  to  12).  Median  incision  from  near  the  pubes  to  ^  inch 
above  the  umbilicus  (the  patient  l)eing  in  the  Trendelenburg 
position).  The  uterus  and  Ijoth  sets  of  appendages  Avere  found 
to  be  quite  normal.  The  great  omentum  Avas  found  to  be 
stretched  out  over  the  tumour,  being  lightly  adhcront  to  its  more 
prominent  parts,  and  i)assing  freely  over  the  sulci  between  tlie 
rounded  projections.  The  transverse  colon  was  found  to  be  dis- 
])laced  downwards  Ix-lnw  tlic  tumour,  and  to  cross  the  abdomen 
neai-  the  puljcs.  The  growth  ]»i-ojected  through  that  part  of  the 
great  omentum  Avhich  lies  l)etween  the  stomach  and  the  trans- 
verse colon.  'J'he  omental  covi-ring,  which  was  nnu-h  atro]ihied, 
Avas  torn  thi'ough  and    (h'tachetl    tVoiii    the  tumour.      .Vnatti'iupl 
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was  then  made  to  make  the  mass  present  through  the  abdominal 
wound;  although  movable  in  a  horizontal  plane^  it  could  not, 
however,  be  raised  at  all  fi-om  the  posterior  abdominal  wall.  A 
second  peritoneal  investment — the  parietal  peritoneum  of  the 
lesser  sac — was  now  stripped  off,  and  the  tumour  was  shelled  out 
of  its  bed  with  comparative  ease.  The  sides  of  the  growth  were 
found  to  be  bound  back  to  the  postei'ior  abdominal  wall  by  con- 
nective tissue,  Avhich  was  in  places  thickened  and  fleshy-looking; 
clamps  and  ligatures  were  applied  to  these  fleshy-looking  bands 
before  they  were  divided.  One  or  two  large  veins  required 
special  care  in  securing.  The  cavity  which  the  tumour  had 
occupied  showed  a  rough  posterior  surface,  in  which  no  definite 
structures  could  be  discerned ;  its  boundaries  beyond  the  cut 
edges  of  the  connective  tissue  and  peritoneal  investments  were 
seen  to  be  the  stomach  above  and  the  transverse  mesocolon 
below.  The  cavity  remained  singularly  dry.  The  apei-ture  in 
the  great  omentum  was  closed  by  a  line  of  catgut  sutures,  and 
the  wound  in  the  abdominal  Avail  by  three  tiers  of  interrupted 
stitches,  catgut  for  the  peritoneum  and  muscular  layers  and  silk- 
worm gut  for  the  skin.  No  drainage  Avas  used.  Marked 
inhibition  of  the  heart's  action  AA^as  reported  by  the  anaesthetist 
during  traction  on  the  tumour,  and  tlie  patient  left  the  table 
Avith  signs  of  considerable  shock. 

A  rapid  and  satisfactory  recoA^ery  Avas  made  ;  the  superficial 
sutures  Avere  remoA'ed  on  the  tenth  day,  and  the  patient  left 
for  a  couA^alescent  home  sixteen  days  after  the  operation.  In 
January  of  this  year  Dr.  Thomas  Wilson  reported  the  patient  to 
be  in  good  health. 

The  entire  growth  Aveighed  2  lbs.  "24-  oz.  Its  greatest 
diameter  was  placed  trans\'ersely  in  the  body,  and  measured 
17  c.mm. ;  its  vertical  measured  8'5  c.mm.  The  tumour,  Avhich 
is  of  the  nature  of  a  niultilocular  cyst,  has  a  common  Avail 
of  tough  connective  tissue,  the  thickness  of  Avhich  A-aries  from 
2  mm.  to  6  mm.  Attached  by  a  short  and  slender  pedicle  to 
the  upper  ])art  of  tlic  anterior  aspect  is  a  grou])  of  three  or 
four  small  cysts  adherent  to  one  another,  and  having  evidently 
arisen  by  a  process  similar  to  that  by  Avhich  the  main  mass 
Avas  formed.  Tlie  tissue  of  tlie  Avail  of  the  main  growth  is  con- 
tinuous throughout  the  Avhole  mass  with  the  secondary  cysts 
in  the  intei-ioi-,  and  it  is  evident  that  the  growth  has  originated 
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by  the  cystic  distension  of  spaces  scattered  throughout  some 
inore  or  less  homogeneous  tissue.  In  the  thickness  of  the  main 
wall  are  to  be  seen  numerous  cystic  spaces,  showing-  the  greatest 
variations  in  size,  but  differing  in  no  essential  from  the  large 
cysts  which  compose  the  bulk  of  the  tumour ;  in  fact,  as  before 
stated,  both  the  inti^a-mural  and  the  large  cysts  of  the  interior 
have  all  originated  in  a  common  matrix.  The  large  cystic  spaces 
vary  greatly  in  size,  the  largest  having  a  diameter  of  about 
5  c.mm.  ;  adjacent  spaces  have  their  dividing  walls  in  common, 
and  this  common  wall  is  bulged  by  the  largest  cyst  into  the 
cavity  of  its  smaller  neighbour.  It  will  be  seen  that  in  this  way 
the  cystic  cavities  are  of  an  irregular  shape,  and  have  for  the 
most  part  that  of  a  hollow  concavo-convex  lens. 

All  the  cystic  spaces,  the  cavities  of  which  Avere  opened  shortly 
after  the  growth  left  the  body,  were  fully  distended  with  liquid. 
Into  a  large  cavity  at  the  lower  part  of  the  tumour  a  considerable 
hfemorrhage  had  taken  place  at  some  previous  though  not  very 
remote  time. 

The  liquid  from  the  cyst  spaces  had  the  following  characters  : — 
It  was  inodorous,  transparent,  of  an  olive-brown  colour,  and 
with  a  specific  gravity  of  1020.  The  reaction  was  markedly 
alkaline ;  a  few  crystals  of  cholesterin  were  deposited  upon 
standing.  Tests  for  amylolytic,  fat-splitting,  and  tryptic  pro- 
perties all  proved  negative.  The  power  to  emulsify  olive  oil  was 
not  more  marked  than  in  any  other  solution  of  proteids  in  an 
alkaline  medium.  The  licpiid  did  not  coagulate  either  spon- 
taneously or  upon  the  addition  of  a  little  blood-clot. 

After  neutralisation,  heat-coagulation  produced  a  precipitate 
amounting  to  from  one  third  to  one  half  the  bulk  of  the  sanqile. 
The  proteids  present  were  serum  albumen,  serum  globulin, 
small  quantities  of  alkali  albmninate,  and  traces  of  proteoses 
and  peptones.  Nucleo-albumen  was  present,  but  neither  mucin 
nor  pseudo-mucin  could  be  detected. 

Mic.rosco'pic  anatomy. — Tlie  main  tissui'  of  the  cvst  walls  con- 
sists of  bundles  of  libious  tissue  ])acked  in  varying  degrees  of 
closeness.  In  the  til)i(nis  tissue  are  foci  of  more  actively  growing 
connective  tissue.  In  some  places  these  young  connective-tissnc 
i-ells  jipix'iir  gi'oii])('(l  ill  licnps  below  the  lining  (•])ith('linni  ;  in 
this  way  are  foruH'd  low  cniinciices,  projecting  into  the  cavity 
of  the  cyst. 
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The  slender  pedicle  by  which  the  smaller  mass  of  cysts 
was  attached  to  the  main  body  of  the  tumour,  proved  on  section 
to  consist  of  two  or  three  bands  of  plain  muscle-fibre,  sur- 
rounded by  a  material  somewhat  resembling  Wharton's  jelly  in 
structure,  and  loosely  wrapped  in  connective  tissue.  Plain 
muscle-fibre  is  also  found  in  the  bands  of  connective  tissue  which 
tied  back  the  tumour  to  the  posterior  abdominal  wall.  The  cystic 
spaces  are  lined  with  a  single  layer  of  short  columnar  cells, 
having  well-marked  nuclei  placed  near  their  basal  ends.  This 
epithelial  lining  is  very  readily  detached,  and  is  found  wanting 
over  wide  areas  in  the  larger  cavities.  Some  sections  show 
certain  of  these  lining  epithelial  cells  projecting  beyond  the 
general  level  towards  the  cavity  of  the  cyst.  In  the  connective 
tissue  there  occur  clusters  of  cells  of  polyhedral  form,  and 
furnished  with  a  spherical,  deepl}'  stained  nucleus.  A  moderate 
number  of  lymphocytes  also  occurs  in  the  tissue  first  named. 

In  two  of  the  sections  typical  gland  tissue  has  been  en- 
countered. In  one  this  appears  as  the  cross-section  of  a  tubular 
structure  lined  with  columnar  epithelium  and  having  no  lumen. 
In  the  other  a  distinct  lobulus  is  seen  in  the  gland-loculi,  of 
which  the  cells  are  of  a  polyhedral  form,  with  clear  cell  body. 

Remarks. — This  multilocular  cystic  tumour  developed  behind 
the  peritoneal  covering  of  the  posterior  wall  of  the  lesser  peri- 
toneal sac.  There  can,  I  think,  be  little  doubt  that  it  is  derived 
fi'om  the  pancreas  being  probably  developed,  very  early  in  life, 
in  some  outlying  fragment  or  accessory  portion  of  the  gland.  If 
this  theory  be  correct  it  is  interesting  to  note  that  pancreatic 
properties  were  entirely  absent  from  the  cyst  contents. 

The  simplicity  of  construction  and  the  absence  from  the 
tumour  of  cartilage,  bone,  striped  muscle,  or  skin  organs, 
preclude,  T  think,  the  suggestions  of  teratoma  and  included 
ffetus.  More  suggestive  of  a  pancreatic  origin  than  mere 
anatomical  position  are,  howevei',  the  characters  of  the  traces  of 
ghindular  tissue  found  in  the  specimen. 

With  respect  to  the  peculiar  cells  in  the  connective  tissue, 
it  was  at  first  a  temptation  to  look  upon  them  as  representing 
tlic  cell-islands  of  Langerhans.  Mr.  Shattock,  to  whom  I 
referred  the  question,  and  tn  whom  I  am  much  indebted  for 
looking  through  my  sections  and  giving  me  many  valuable 
hints,    is  inclined  to  regard  them  as  plasma-cells   (Unna).     He 
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ot  the  Jledical  Sciences  '  (vol.  cxx,  1900  p   184)  hv  R    w    I 
(Boston).     The  title  of  Fitz's  eon^uni  atio.fl  "^fuUnoc^" 
Cystoma  of  Pa„c,.ea./'  and  a  si,ni,a,.  case  is  therei' ^   :  b   ^ 
and  references  ,,ve„  to  further  e..an,p,es  previously  record  d' 


47.  Polio-eticepho.litis  inferior. 
By  Frederick  E.  Batten. 
[With  Plate  IV.] 

^minim'^i  ■'   ^'?'''  ''"'  '™*^'''^  "'"J  ^vhooping-cou.h  in 
of  Au;:r  '"•  '  '"°""''  ="•'"  '•«""■"«'  ■"  Sood  health  at  the "nd 
She  went  to  school  at  the  beginning  of  September,  bnt  was 
taken  ,11   on    September   4th,  and  was  feverlh  and    lanluid 
She  was  kept  ,n  bed,  bnt  was  still  feverish  on  the  .5th  and  on 
the  n>or„,ng  of  the  6th  she  suddenly  developed  ri^ht  fa  i'al     Iv 
and  vom,ted  continuously.     On  the  follow  „,,  ni ornin "d-e  ^^ 
adnnt  ed  to  the  Clnldren's  Hospital,  Great  Ormond  Str^e       Sh 
^vas    quite    conscious    and    rational,    could    talk    and   answer 
questions  and  could  perform  all  movements  of  her  limbs      She 
provided  the  tongue  straight.     There  was  complete  paraly 
u      he  righ    side  of  the  face.     There  was  no  atfectio'  of  ,  e 
oular  muscles;  the  pupils  were  equal,  reacted  well  to  light  an 
here  was  no  optic  neuritis.     The  palate  did  not  move  we'll 
hls^lt     ^'ti'  '"''  "■°".™-^  ^"'^^■"  ''^'-''y  "■  -vallotn   ; 

.^ecion  of  the  hith  nerve.     There  was  no  i-igidil,  „f  the  neck. 

ac  h-e        ,    ""   ;■'"'?    "'    ""■   '""'■^-     ■'''"■    '^•■—i-ks    were 
a        ,  and  equal  „„  „ie  two  ..ides.     The  ph„„a,.  i-e  icxes  we   • 

1        I :,.    \,;;'';".'7-""-   «>»    '0^°   F-.    the   p„lse    ,„0   ami 
>^-"'.u.      Ihe  cl„M   was  seen   by   ,„y  clleague,   .Mr.  K.-llock, 
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who  considered  it  possible  tliat  the  condition  might  be  due  to 
a  subdural  abscess  in  connection  with  disease  of  the  petrous 
portion  of  the  temporal  bone.  The  skull  was  therefore  opened 
above  the  mastoid  and  the  petrous  portion  of  the  temporal 
bone  explored,  but  nothing  abnormal  was  discovered.  The 
dura  mater  Avas  not  opened.  The  wound  was  closed.  The 
child  was  somewhat  restless  after  the  operation.  On  the 
following  day  the  child's  condition  was  not  materially  altered, 
except  that  she  was  rather  more  drowsy  and  mucvis  was 
collecting  in  the  larger  bronchial  tubes.  She  died  on  the 
following  day  of  respiratory  failure. 

At  the  autopsy  the  skull,  membranes,  and  brain  appeared  to  be 
normal.  There  was  no  flattening  of  the  convolution,  and  no 
evidence  of  any  affection  of  the  seventh  or  ninth  cranial  nerves 
on  their  emergence  from  the  brain.  The  petrous  portion  of  the 
temporal  bone  was  normal,  and  there  was  no  disease  of  the 
middle  ear.  There  was  no  disease  or  thrombosis  of  any  of  the 
larger  vessels.  An  incision  was  made  separating  the  pons  and 
medulla,  and  in  the  region  of  the  seventh  nucleus  on  the  right 
side  a  deep  red  patch  of  congestion  was  seen.  The  brain, 
medulla,  and  spinal  cord  were  hardened  in  formalin.  Xo  disease 
was  found  in  the  thorax  or  abdominal  organs. 

Micrusco'pical  examined luii. — Sections  from  various  portions  of 
the  nervous  system  were  examined  by  the  Marchi,  Weigert-Pal, 
Nissl,  and  van  Giesson  methods.  So  far  as  the  Marchi  and 
Weigert-Pal  methods  were  concerned  the  results  were  negative. 
The  cortex  and  substance  of  the  cerebral  hemispheres  and  the 
cerebellum  appeared  normal.  Sections  through  the  upper  portion 
of  the  pons  showed  considerable  perivascular  exudation  in  the 
immediate  neighbourhood  of  the  vessels,  but  the  nervous  tissue 
appeared  normal,  and  there  was  no  extravasation  of  blood. 
Sections  of  the  medulla  at  the  level  of  the  sixth  and  seventh 
nuclei  showed  consideral)]o  engorgement  of  vessels  and  perivas- 
cular exudation.  The  region  of  the  seventh  nucleus  on  the  right 
side  was  completely  destroyed  by  the  exudation  of  small  round- 
cells  and  haemorrhage  into  the  tissue  (Plate  IV,  figs.  1  and  2). 
The  nucleus  of  the  seventh  nerve  on  the  left  side  appeared 
natural,  as  were  also  the  nuclei  of  both  sixth  nerves.  Although 
the  changes  were  most  marked  in  the  region  of  the  seventh 
nucleus  on  the  right  side,  yet  the  process  was  by  no  means  limited 


DESCRIPTION   OF   PLATE   IV. 

Illustrating  Dr.  P.  E.  Batten's  communication  on  "  Polio- 
encephalitis inferior."     (Page  359.) 

Fig.  1. — A  soction  of  the  normal  medulla  at  the  level  of  the  sixth  and  seventh 
niTclei. 

Fig.  2. — Section  of  the  medulla  at  the  same  level,  showing  exiidation  of 
ronnd-cells  and  haemorrhage  into  the  tissue  of  the  nucleus  of  the  seventh  nerve. 
All  the  vessels  in  this  region  are  extremely  engorged. 


fith  nucleus. 

Portion  shown 
in  the  micro- 
scDjiic  figure. 


Diagram  showing  the  relative  positions  of  the  sixth  and  seventh 
nuclei  on  each  side  ;  tlio  shaded  area  represents  the  i>ortion  shown  in 
Fig.  2. 
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to  this  region,  and  other  areas  of  extreme  vascular  engorge- 
ment and  effusion  of  blood  into  the  tissue  were  to  be  found. 

Stained  by  Xissl  method,  the  majority  of  the  cells  of  both 
the  sixth  and  left  seventh  nuclei  appeared  normal.  In  section 
through  the  medulla  at  the  upper  end  of  the  olive,  a  consider- 
able patch  of  congestion  is  to  be  seen  situated  in  the  region  of 
the  ninth  and  tenth  nuclei  on  the  right  side  ;  and  throughout  the 
medulla,  and  in  the  grey  matter  of  the  upper  portion  of  the 
spinal  cord  in  the  cervical  region,  there  is  considerable  con- 
gestion and  perivascular  exudation.  The  lower  cervical,  dorsal, 
and  lumbar  portions  of  the  spinal  cord  appear  normal. 

Sections  through  the  most  affected  areas  were  kindly  examined 
for  me  by  Dr.  Poynton  for  the  presence  of  micro-organisms,  but 
with  an  entirely  negative   result. 

The  most  striking  feature  of  the  case  is  that  a  complete  right 
facial  paralysis  should  have  been  produced  Ijy  a  vascular  lesion 
so  localised  that  it  failed  to  involve  the  nuclei  in  the  immediate 
neighbourhood,  i.  e.  the  right  sixth  nucleus. 

The  pathological  condition  above  described  was  undoubtedly 
due  to  an  acute  vascular  lesion  exactly  similar  to  that  producing 
an  acute  anterior  polio-myelitis  or  an  acute  polio-encephalitis 
superior.  The  question  whether  such  a  condition  is  due  to  a 
primary  thrombrosis  of  the  smaller  vessels,  or  is  secondary  to 
the  invasion  of  the  tissues  by  some  micro-organism,  is  one  that 
has  yet  to  be  decided.  Xo  organism  has  been  proved  to  be 
present  in  this  affection,  but  it  may  be  that  its  lialntat  has  yet 
to  be  discovered. 

The  case  occurred  in  tlie  month  of  Septemlier,  1902,  during 
the  summer  of  which  year  there  were  an  unusual  number  of  cases 
of  acute  anterior  polio-myelitis.  1'he  summer  was  not  a  hot  one; 
in  fact,  the  month  of  Auo-ust  was  unusuallv  cold,  and  duriny  the 
same  jieriod  the  death-rate  for  zymotic  disease  was  below  the 
average.  Octohrr  21.v/,  1002. 
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48.  A  case  of  malignant  endocarditis,  imchich  tlie  yonococcus 
was  'present  in  the  hlood  and  tissues. 


By  Julia  Cock. 


a 


Tbe  patient  was  an  iinmamecl  woman  aged  25,  and 
sempstress.  She  was  admitted  to  the  New  Hospital  for  Women, 
London,  on  October  28th,  1902,  with  a  diagnosis  of  enteric  fever. 
The  history  of  her  illness  obtained  was  that  on  October  24th 
patient  was  quite  Avell,  and  Avas  in  the  City  seeing  the  illumina- 
tions. On  the  morning  of  Saturday,  the  25th,  she  had  very 
severe  headache,  and  stayed  in  bed.  She  was  drowsy  and  slept 
all  day  on  Saturday,  on  Saturday  night,  and  very  heavily 
throughovit  Sunday,  the  26th.  There  was  no  vomiting,  epistaxis, 
or  diarrhoea.  On  Sunday  evening  she  was  seen  by  a  doctor, 
who  found  the  temperature  105°  F.  A  powder  was  given,  after 
which  the  bowels  acted  iive  times  and  the  patient  vomited.  On 
Sunday  night  patient  slept  badly,  was  restless,  and  wandered  in 
her  talk.  She  did  not  sleep  at  all  on  Monday,  the  27th,  or  on 
Monday  night,  and  on  Tuesday,  the  28th,  insisted  on  getting 
up.  She  was  seen  again  by  the  doctor  on  Tuesday,  who  dia- 
gnosed enteric  fever,  and  she  was  sent  to  the  Noav  Hospital. 

Her  past  historij  was  that  as  a  child  she  had  measles,  followed 
by  inflammation  of  the  lungs.  At  twelve  years  old  she  had  a 
second  severe  attack  of  inflammation  of  the  lungs.  She  has  had 
several  attacks  of  influenza.  The  date  of  the  last  cannot  be 
obtained.  Patient  had  been  getting  thinner  for  the  last  five 
years,  and  in  May,  1902,  her  chest  was  examined  by  a  doctor, 
who  said  the  left  lung  was  affected.  She  has  had  a  cough  for 
three  months.     She  had  recently  sufl" ered  from  shivering  attacks. 

Family  history. — Father  living  and  well.  Mother  died, 
aged  36,  of  consumption  of  the  bowels.  Sister  had  acute 
rlieumatisni  once.     Step-sisters  are  subject  to  sore  throat. 

Condition  on  admission. — Temperature  105'6° ;  pulse  108 ; 
respirations  80.  The  ]mtient  is  profoundl}'  ill.  The  skin  of 
the  trunk  is  hot  and  dry ;  the  extremities  are  cold.  On  the 
cheeks  is  a  wide-spread  dusky  flush,  with  pallor  round  the 
mouth,   and  marked  cyanosis  of    the   lips,    whicli    are   dry.     A 
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bmise-like  staining  is  seen  at  the  tip  of  the  nose,  looking  as  if 
the  part  had  been  struck.  The  e3'es  are  bright,  and  the  pupils 
dilated  and  equal.  The  patient  wanders  in  her  talk  ;  she 
expresses  herself  as  quite  well,  and  is  anxious  to  get  up.  She 
fancies  things  are  in  the  room,  and  tries  to  get  out  of  bed.  She 
does  not  sleep.     The  patient  is  thin,  but  not  emaciated. 

Circulatory  system. —  The  pulse  is  rapid  and  small  (108),  not 
dicrotic,  regular,  tension  low.  Arteries  not  thickened.  Ko 
oedema. 

Heart. — No  visible  pulsation  or  thrill.  No  increase  in  the 
A.C.D.  upwards  or  to  the  right.  The  maximum  impulse  is  present 
in  the  fifth  interspace  just  Avithin  the  left  nipple  line.  The  first 
sound  at  the  apex  is  replaced  by  a  loud,  harsh  systolic  murmur, 
conducted  to  the  posterior  axillary  line. 

In  the  'pulmonary  area  the  first  sound  is  soft  and  the  second 
sound  accentuated. 

In  the  aortic  area  both  sounds  are  distinct,  and  there  are  no 
murmurs. 

The  heart's  action  is  regular,  and  its  pulsations  are  all  repre- 
sented at  the  wrist. 

Respiratory  system. — The  chest-Avall  is  thin  and  the  thorax 
well  formed.  The  note  is  everywhere  resonant  to  percussion, 
and  breath-sounds  are  vesicular.  A  few  rhonchi  are  scattered 
over  the  chest.     Xo  cough  or  expectoration. 

The  tongue  is  diy,  red  at  the  tip  and  edges,  covered  with  a 
thick  fur,  and  slightly  tremulous.     The  bowels  are  confined. 

The  abdomen  is  slightly  distended,  and  is  somewhat  difficult  to 
examine.  No  pain  or  tenderness  is  present,  no  organs  are  felt, 
and  the  appendix  and  gall-bladder  regions  present  nothing 
abnormal.     No  spots  are  present. 

The  urine  has  a  .sp.  gr,  of  1020,  is  dark  in  colour,  scanty,  con- 
tains a  thick  cloud  of  albumen,  no  casts,  and  no  sugar  ;  urea 
2"4  per  cent. 

Progress  briefly  as  fol loirs  : 

October  30th. — Tem])eratm-e  varies  lietwi-en  lOo^  and  1()4*^, 
and  is  hardly  iiiHuriiced  l)y  the  external  apjilicatioii  Of  cold. 
Patient  is  excitable  and  restk'ss,  and  does  not  re])ly  to  questions. 
TJiere  is  marked  tremor  of  the  luinds,  lips,  and  tongue.  Sleep 
is  not  obtained.  No  rigors  or  sweating.  No  diarrhoea.  The 
a])(l(nii('ii  is  less  distench'd,  but  not  liing  al)n()nnal  can  1)i' detected 
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on  examination.  Examination  of  the  heai't  sliows  no  involve- 
ment of  fresh  valves.  The  mnrmnr  at  the  apex  is  as  before. 
Xothing  abnormal  is  detected  in  the  lungs^  bnt  a  few  frictions 
are  heard  along  the  left  border  of  the  sternum. 

31st. — Patient  has  lost  flesh,  and  the  face  is  now  livid- and 
dusky.  She  mutters  to  herself  and  complains  of  headache. 
Tremor  is  very  marked.  Erythematous  patches  are  present  on 
the  right  elbow  and  forearm,  and  bluish  petechi^e  have  appeared 
on  both  forearms,  and  on  the  first  finger  of  both  hands,  near  the 
nail  and  on  the  palmar  aspect.  Bruise-like  discoloration  of  the 
skin  is  present  on  the  left  knee  and  on  the  dorsum  of  the  left 
foot.  Patient  vomited  twice.  A  fornjed  stool  was  passed.  The 
blood  was  tested  for  Widal's  reaction  Avith  a  negative  result. 
Ui"ine  1025;  acid;  much  albumen  present ;  no  blood ;  no  diazo 
reaction ;  numerous  casts  are  present,  chiefly  hyaline.  Tem- 
perature 103°— 104°. 

Xovember  1st. — Widal's  reaction  absent.  A  culture  of  the 
blood  shows  staphylococci.  Patient  is  semi-stuporous,  is  passing 
evacuations  under  her,  and  there  is  difliculty  in  getting  food 
taken.  Percussion  note  impaired  at  the  left  apex  in  front  to 
upper  border  of  third  rib.  Breathing  laboured;  ala3  nasi  work- 
ing. Respirations  40  per  minute.  Pulse  rapid,  running*,  and 
uncountable  at  the  wrist.  Temperature  104"8°.  Systolic  bruit 
at  apex  distinct.  No  further  alteration  in  the  condition  of  the 
heart.  Patient  is  rigid  ;  there  is  semi-convulsive  tremor  of  the 
limbs  on  passive  movement.  The  elbows,  wrists,  and  knees  are 
flexed,  the  ankles  extended.  Patient  is  quite  unconscious,  and 
mutters  to  herself. 

2n(l. — Patient  cannot  swallow,  and  is  fed  by  nasal  tube. 
Rigidity  and  tremor  continue.  Head  retracted.  Impairment 
of  note  at  both  bases,  and  air-entr}'  diminished.  Widal's  reac- 
tion not  present. 

3rd. — Condition  unchanged.  Fresh  jietechiul  ]iatches  have 
appeared  on  right  forearm.  Tem])erature  103'6-'.  0]ihthal- 
iiioscopic  examination  shows  the  fundus  to  be  normal. 

4th. — Patient  remained  in  the  same  condition  until  6  p.m., 
when  the  rigidity  and  tremors  became  less  marked.  No  further 
cliange  detected  in  lieart  or  lungs.  The  tongue  is  dry  and  black; 
the  lips  are  dry  and  show  Iflack  petechial  patches. 

•")tli. — At  7  a.m.  Cheyne-Stokes  brcatliiii.u'   w;is  ])rosent.     The 
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left  ])upil  was  smaller  than  tlie  right ;  both  reacted  to  light.  The 
pulse  failed  slowly,  and  patient  died  at  4  p.m.  Temperatvire  at 
time  of  death,  101  "6° — -this  being  the  first  reading  below  102° 
since  the  patient  came  under  observation. 

The  treatment  consisted  in  (a)  attempts  to  reduce  the  tempera- 
ture by  the  external  application  of  cold ;  [h]  stimulation  by 
alcohol,  strychnine,  and  digitalin.  The  use  of  antistreptococcic 
serum  was  discussed,  and  negatived,  as  the  blood  culture  did  not 
show  the  presence  of  streptococci. 

The  diagnosis  made  during  life  was  of  some  virulent  septic 
condition  Avith  malignant  endocarditis.  No  source  of  sepsis  was 
discovered,  though  it  was  carefully  searched  for.  From  the 
history  obtained  from  the  friends  as  to  the  patient^s  manner  of 
life  it  was  thought  possible  that  the  infection  might  prove  to  be 
gonorrhoeal  in  origin. 

Shortly  after  death  an  attempt  was  made  through  the  chest- 
wall  to  obtain  blood  from  the  ventricle  with  a  sterilised  syringe. 
Pericardial  iluid  was  (jbtained  which  on  examination  ]n'(jved  to 
be  sterile. 

The  aidoi)sij  was  made  seventeen  hours  after  death.  Eigor 
mortis  was  present.  Post-mortem  staining  is  considerable,  and 
the  petechial  spots  present  during  life  persist. 

Plenras. — On  opening  the  thorax  a  few  delicate  recent  adhe- 
sions are  seen  at  the  apex  of  the  right  pleural  cavity  anteriorly. 
On  the  left  side  anteriorlv  there  are  toug-her  adhesions  in  the 
])leural  cavity  extending  from  the  apex  to  the  third  rib.  These 
are  old.  No  effusion  is  present;  no  heemorrhages  are  seen  ou  the 
pleura,  which  apjiears  healthy. 

Lungs. — The  left  lung  is  congested,  the  lower  lobe  intensely  .so, 
and  this  lobe  contains  at  its  inferior  border  one  large  recent 
infarct.  No  patch  of  ])iieumouia.  The  right  lung  is  congested; 
the  base  is  nearly  solid.  N(j  patch  of  ])nennionia  or  area  of 
infarction  present. 

Pericardium. — In  the  ]'»ericai'dial  cavity  is  alioui  ^ij  of  l)lood- 
stained  fluid  and  a  small  blood-clot,  the  clot  and  Itlood-staining 
l)eing  due  ])robal)ly  to  tlu-  |uinctnre  niad(>  in  an  attemjit  to  obtain 
blood  from  the  heart  sliortly  after  (U'atli.  Tlic  serous  sui'faces 
are  smooth  and  bright,  and  there  is  not  the  least  trace  of  peri- 
carditis.     Xo  haemorrhages  ai-e  present. 

Heart. — The  heart  is  not  enlai'ged.      Ovi'r   its   sni-face,  as  seen 
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through  the  visceral  layer  of  pericardium,  are  plentifully  scattered 
irregular  patches  of  htemorrhage,  varying  in  size  from  a  pin's 
head  to  a  small  bean.  They  are  most  marked  near  the  apex  and 
on  the  anterior  aspect,  where  they  are  thickly  clustered.  They 
vary  in  colour  between  dull  crimson  and  purple.  In  addition  are 
also  seen  numerous  cream-coloured  patches  of  irregular  shape, 
and  surrounded  by  a  narrow  purplish  areola.  These  have  the 
appearance  of  suppurating  foci;  some  are  definitely  raised  above 
the  surface,  but  the  larger  number  are  flush  with  it.  The  vessels 
are  unusually  prominent,  and  deeply  injected. 

The  right  auricle  and  ventricle  contain  much  chicken-fat  clot. 
There  is  no  injection  of  the  endocardium,  no  roughened  patches, 
no  granulations,  and  the  valves  are  healthy. 

The  left  ventricle  is  empty.  The  mitral  valve  is  thickened, 
puckered,  and  shows  evidence  of  old  endocarditis.  At  the  edge 
of  the  anterior  cusp  are  lumpy,  fungating  masses  of  recent 
vegetations,  much  raised  above  the  surface  of  the  valve,  and 
detached  from  it  with  great  ease.  At  the  base  of  the  valve  on 
the  ventricular  aspect  are  three  large  recent  vegetations,  injected 
and  roughened.  The  largest  is  the  size  of  a  small  bean,  and  all 
have  a  friable  texture  and  a  distinctly  worm-eaten  appearance, 
as  of  recent  disintegration  and  destruction.  Portions  of  these 
granulations  are  readily  detached.  In  addition  is  an  irregular 
area  on  the  auricular  surface  near  the  base  of  the  valve,  measuring 
\  inch  by  j  inch,  which  is  roughened  and  disintegrated,  and  over 
which  the  endocardium  is  destro^'ed.  The  endocardium  of  the 
ventricle  is  injected,  and  the  heart-wall  shows  a  considerable 
number  of  small  yellowish  patches  similar  to  those  seen  on  the 
external  surface.  Similar  yellowish  points  surrounded  by  an 
areola  of  injection  are  present  in  the  substance  of  some  of  the 
column  a?  carnea;,  and  some  of  these  ai-e  adhei-ent  to  each  other 
by  fine  inflammatory  bands.  In  the  substance  of  the  heart-wall 
similar  appearances  ai'e  present,  viz.  softened  yellowish  patches 
of  irregular  outline,  which  appear  to  contain  pus.  The  weight 
is  10  oz. 

Kidneys  weigh  together  10 i  oz.  They  are  soft,  deeply  injected, 
and  bleed  readily  on  section.  The  capsule  strips,  and  is  not 
thickened.  Very  numerous  haemorrhages  are  seen  scattered 
over  the  surface  and  in  the  substance  of  the  cortex.  They  vary 
ill  size  from  a  liem])-seed  to  a  bean,  and  ai'c  irregular  in  outline. 
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In  addition  numerous  yellowish  patches  are  present,  some   as 
large  as  an  almond,  some  much  smaller.     These  are  surrounded 
by    a    narrow    scarlet    areola,    fading-    oif   iuto   purple.      These 
patches  have  the  appearance  of  embolic  abscesses. 
The  Madder  and  riveters  appear  normal. 

The  spleen  weighs  7|  oz.  It  is  enlarged,  semi-diffluent,  deeply 
congested,  and  contains  numerous  infarcts,  some  recent,  some 
older  and  necrotic. 

The  liver  is  normal  in  appearance;  Aveight,  52  oz. 
The  gall-hladder  and  ducts  are  healthy,  and  contain  no  stone. 
No  evidence  of  inflammatory  processes  is  present. 
The  peritoneum  is  healthy.     No  fluid  is  present. 
The  retro-jjeritoneal  glands  are  enlarged  from  pelvis  to  thorax, 
and  somewhat  softened.     No  haemorrhages  are  present. 

The  stomach  shows  an  oval  patch  of  purplish  discoloration  on 
the  anterior  wall,  towards  the  cardiac  end  of  the  lesser  curvature. 
Near  the  centre  of  this  patch  is  a  greyish-yellow  nodule  the  size 
of  a  small  hemp-seed,  raised  above  the  surface.  Similar  nodular 
swellings  are  present  throughout  the  whole  intestinal  tract  as 
far  as  the  anus,  some  situated  on  discoloured  patches  as  in  the 
stomach,  some  on  apparently  normal  mucous  membrane.  They 
vary  in  size  from  a  pin's  head  to  a  pea.  Numerous  similar 
nodules  are  present  in  the  mesentery.     None  arc  ulcerated. 

The  appendix  is  healthy.  It  is  long,  runs  down  into  the 
pelvis,  and  is  adherent  to  the  right  ovary.  It  contains  one  of  the 
nodules  mentioned  as  occurring  in  the  intestine. 

The  ovaries  and  tubes  are  much  matted.  Both  sides  are 
affected  efpially.  The  tabes  are  ]iatent,  their  walls  are  thickened, 
and  the  cavities  contain  a  small  (piantity  of  yellowish  exudation. 
The  fimbriated  ends  are  thickened  and  adherent  to  ovaries  and 
surrounding  parts. 

The  uterus  is  not  enlarged.  Tlie  endomctnum  is  tliickciird 
and  oedematous-looking.  Small  piirplisli  patches  are  seen  scat- 
tered over  its  surface,  and  tJie  ciivity  contains  a  small  (luantity 
of  muco-])ui-nlent  material. 

The  vagina  a)id  e.^ternal  jxnis  show  nothing  iiotcworrhv. 
Brant. — The  dura-mater  is  normal.      No  clotting  in  the  longi- 
tudinal   sinuses.      The    ])ia-niater    is    nnich    injected.     Xo   pus. 
Fluid  is  clcai-  and  ii.it  in  excess.    The  cortical  sni-t'acc  of  t  lie  brain 
IS  deeply   iiijt'cted,  and    scatti-ri-d  over  it  are  a  number  of  super- 


368  CASE  OF  MALIGNANT  ENDOCARDITIS. 

ficial  yellowish  areas  of  irregular  shape,  surrounded  by  a  border 
of  deep  congestion.  They  vary  in  size  from  a  large  pin's  head 
to  a  lentil,  and  tend  to  arrange  themselves  in  small  groups  of 
two  or  three.  They  are  not  raised  above  the  surface.  These 
patches  are  present  only  over  the  external  and  upper  surface. 
The  greater  number  are  over  the  frontal  lobe,  a  few  over  the 
parietal  and  occipital  lobes.  None  are  present  over  the  temporo- 
sphenoidal  lobe.  The  base  is  healthy,  and  after  hardening 
nothing  abnormal  was  detected  in  the  substance  of  the  brain. 
The  ears  are  healthy. 

Fig.  34. 


The  outer  siirface  of  the  left  hemisphere,  showing  the  small  suppiirating  foci 
described  in  the  text. 

Bacteriology. 

TAe  penVarc/ZaZyfiwcZ  withdrawn  shortly  after  death  was  exa- 
mined bacteriologically,  and  was  sterile.  No  growth  appeared 
in  any  of  the  media  inoculated  from  the  fluid,  and  incubated 
aerobically  and  anaerobically.  Cover-smear  preparations  made 
from  centrifugalised  deposit  showed  extremely  few  cells,  and 
no  micrococci  or  other  organisms  have  bt^en  identified.  The 
fluid  was  serous. 

TJie  hlood  withdrawn  from  the  left  ventricle  seventeen  hours 
after  deatli  in  a  sterilised  syringe,  gave  the  following  results  : 

In  cover-smear  |)r(']);ii';iti()ns  m:i(h'  direct  from  this  Ijlood  n  fair 
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number  of  micrococci  are  present.  In  a  smear  stained  by 
Gram's  method  it  is  found  that  the  micrococci  are  of  two  kinds, 
one  staining  and  the  other  not  retaining  the  Grram's  stain. 
The  latter  appear  as  diplococci,  in  which  occasionally  a  reni- 
form  shape  can  be  traced.  Cultivations  show  Staphylococcus- 
j)yogenes  aureus  in  pure  culture. 

Both  organisms  have  been  identified  also  in  the  abscesses  in 
the  brain  and  kidney. 

The    kidney    shows    extremely   numerous    septic   foci,    many 

Fig.  35. 


The  contents  of  one  of  the  small  cereliral  aliscesses,  showing  leucocytes, 
and  two  forms  of  cocci — tetrads  and  diplococci  (u-onococcus), — with 
clusters  of  Staphylococcus  aureus.  Preparation  stained  with  methylene 
bhie.      X  840. 

necrotic,  but  some  in  eai-lier  stages  of  intiammatory  exudation. 
The  general  condition  is  one  of  the  most  intense  septic  nephritis. 

The  noduh's  hi  the  intedlne,  to  which  reference  has  been 
made,  consist  in  iufiamiaatory  swelling  of  the  normal  lymphoid 
structures  of  the  ])art.  None  of  those  examined  li;id  become 
necrotic. 

The  septic  foci  in  the  bi'iiin  ai-e  very  snpcrticiiil,  contincd  to 
the  cortex,  and  are  nnaccom])aiiied  by  any  (leej)-si'att'd  U'sions. 
No  degeneration  of  nerve  tissue  was  found  in  the  sections 
stained  and  examined  for  this  ])urpose. 

This  case  seems  worthy  of  record  as  being  one  of  the  earliest 
in  this  country  in  wliicdi  iin  orgiinisni    hiiving  the  niorjthohigical 
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and  staining  characters  of  the  gonococcus  has  been  shown  to  be 
present  in  the  blood  and  tissues  of  a  patient  the  subject  of 
malignant   endocarditis.     In    this    case    the  infection  was  not 


Fig.  36. 
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A  microscopic  section  of  the  kidney  showinu-  two  nt'crotic  and  stipijurating 

foci. 

purely     gonococcal,,   hut    was    mixed — the    gonococcus     being 
present  in  association  with  Sta^ihylococcus  2)yo(jenefi  aureus. 

Clinical  points  of  interest  are — 

[a]   'Vhc  intense    virnloncc   and    short    course   of    tlu^  illness, 
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death  occurring  in  ten  days  from  the  onset,  and  tlie  patient 
showing'  profound  nervous  prostration  within  thirty-six  hours  of 
onset,  which  was  very  sudden, 

(h)  The  absence  of  rigors  and  of  involvement  of  joints. 

I  owe  much  in  the  investigation  of  this  case  to  the  kind  help 
of  Miss  Chadwick,  Miss  Debenham,  Dr.  Mabel  Jones,  and  Mr. 
Ct.'  L.  Eastes. 
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Addendum    to   Dr.    F.    P.    Weher's   communication   on    acute 
leukxmia  (page  286). 

Since  writing  this  paper  an  article  on  "  Acute  Myelogenic 
Leukaemia/'  by  Dr.  Billings  and  Dr.  Capps,  has  appeared  in  the 
'  American  Journal  of  Medical  Sciences '  for  September,  1903 
(p.  375).  They  regard  the  faintly  granular,  large  mononuclear  cells 
in  the  blood  of  ObrastzoAv^s  and  similar  cases  as  myelocytes  or 
transitional  cells.  Their  views  are  not  much  at  variance  with 
those  here  expressed. 

The  bone-marrow  must  be  the  source  of  the  great  increase  of 
the  so-called  "  lymphocytes  "  in  the  blood  of  those  cases  of  acute 
leuksemia  in  which  the  bone-marrow  is  practically  the  only  one 
of  the  leucocyte-forming  tissu.es  involved — no  matter  whether 
these  cells  be  termed  "  lymphocytes/'  or  "  non-granular  myelo- 
cytes/' or  "myelocytoblasts"  which  have  not  yet  had  time  to 
form  granules  in  their  cell-protoplasm.  I  incline  to  the  view 
that  cells  of  the  large  non-granular  mononuclear  type,  whether 
in  the  bone-marrow,  or  in  the  lymphatic  glandular  tissue,  or  in 
l)oth  of  them,  can  give  rise  not  only  to  cells  of  the  ordinary 
lymphocyte  type,  but  also  to  cells  of  the  myelocyte  type.  All 
varieties  of  leukaemia  can  be  accounted  for  in  this  way.  In  Dr. 
Wilkinson's  case  (^Laucet,'  1903,  vol.  i,  p.  1739)  the  blood  con- 
dition is  said  to  have  changed  from  one  of  myelogenic  leukaemia 
to  one  of  lymphatic  leuktemia.  The  lymphatic  glands  were  not 
felt  enlarged.  No  jio-^i-morton  examination  was  obtained,  but 
1  tliink  that  the  change  in  the  type  of  the  blood -cells  may  very 
well  be  explained  by  supposing  tlie  bone-marrow  disease  to  have 
become  more  acute.  '^I'hus  the  leukiemic  condition  of  the  blood 
would  become  "less  dift'erentiated,"  /.  c  the  large  nun-granular 
nv.iu, nuclear  cells  (lymphocyte-like  cells)  would  remain  undiffer- 
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entiatecl,  not  having  time  to  develop  into  granular  cells  of  the 
myelocyte  type.  Doubtless  also  in  acute  exacerbations  of 
chronic  myelogenic  leukajuiia,  as  well  as  in  primarily  acute 
myelogenic  leukgemia,  the  blood  may  show  an  enormous  increase 
of  cells  of  the  large  mononuclear  (lymphocyte-like)  type. 

An  important  physiological  deduction  from  a  study  of  cases  of 
"multiple  myeloma  of  the  lymphatic  type"  {i.e.  lymphadeno- 
matosis  ossium)  and  cases  of  acute  lymphocythfemia,  in  which 
the  bone-marrow  is  the  only  one  of  the  blood-forming  tissues 
involved,  is  that  all  the  granular  myelocytes  (and  consequently 
all  the  polymorphonuclear  leucocytes  of  the  blood-serum)  are  to 
be  regarded  as  normally  derived  from  cells  of  the  h'mphocyte 
type,  I.  e.  as  being  differentiated  lymfliocyte.^.  When  an  extremely 
rapid  formation  of  myelocytes  is  attempted  (hyperplasia-like 
tumour-formation  in  the  bone-marrow)  there  is  no  time  for  the 
development  of  granules  in  the  cell-protoplasm,  and  consequently 
cells  resembling  large  and  small  lymphocytes,  not  myelocytes, 
are  produced. 

In  my  classes  A  and  B  of  the  group  of  leukaemias  and  pseudo- 
leukjemias,  instead  of  supposing  that  the  hinphocyte-like  cells 
are  derived  from  the  non-granular  predecessors  of  the  myelocytes, 
I  would  now  suggest  that  they  are  derived  from  the  myelocytes 
themselves  by  the  latter  losing  their  granulation  in  the  process 
of  proliferation,  and  consequently  reverting  to  the  lymphocyte- 
like (embryonal)  type  of  their  ancestors.  According  to  this 
theory  the  large  lymphocyte-like  cells  would  represent  ordinary 
large  myelocytes,  and  the  small  lymphocyte-like  cells  (generally 
fewer  in  number)  w'ould  represent  particularly  small  myelocytes. 
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